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 !P&P) SFI"XL, D}0LGF 38S[F 
!P* GF6F\SLI SFDULZLG]\ D}<IF\SG 
 !P*P! GF6F\SLI SFDULZLGM bIF, 
!P( GF6F\SLI D}<I J'lwWG]\ ;\RF,G 
 !P(P! 5|F:TFlJS 
 !P(PZ  GF6F\SLI D}<IJ'lwWGM bIF, 
 !P(P# GF6F\SLI D}<IJ'lwWGM p5IMU 
 !P(P$ GF6F\SLI D}<IJ'lwWGF 5+SM T{IFZ SZJFGL ZLTM 
 !P(P5 GF6F\SLI D}<IJ'lwWGF 5+SMGL p5IMULTF 
 !P(P& GF6F\SLI D}<IJ'lwWGF 5+SMGL DIF"NF 























GF6F\SLI V;ZSFZSTF V[S ;DH}TL 
 
!P! 5|:TFJGF 
 DFGJL C\D[XF lJRFZXL,4 A]lâXF/L VG[ VJ,MSG J'l¿G[ ,.G[ GJ] GJ] XMWTM VFjIM K[P V[S 
DFGJLYL ALHF DFGJL ;]WL4 V[S UFDYL ALHF UFD ;]WL4 V[S N[XYL ALHF N[X ;]WL DF, VF5M T[GL ;FD[ 
DF, TDFZ[ H[ HM.V[ T[ D/[ T[JL 5|YF V[8,[ ;ÎF 5âlT4 JQFM" ;]WL RF,L 5Z\T] T[DF W6L D]xS[,LVM VFJTF 
DFGJL VJ,MSG J'l¿G[ ,.G[ Z:TM XMwIM S[ A[ JrR[ SM. DwI:YL ZFBLV[ H[ A\G[G[ DFgI CMI VG[ AgI]\ 
GF6\]P 
 W\WFNFZL V[SD S[ ;[JF ;\:YFGL :YF5GFYL DF\0L T[GM V\T VFJ[ tIF\ ;]WL GF6F\GL H~Z 50[ K[P NZ[S 
W\WM S[ pnMU S[ ;[JF ;\:YFDF\ SFIM" 5FZ 5F0JF DF8[ H~Z 50[ K[ VG[ T[ DF8[ T[VMGL jIJ:YF SZJL 50[ K[P T[ 
JUZ SM. 56 pnMU q ;[JF ;\:YF RF,L XS[ GCLP GF6FGL VF;5F; NZ[S VFlY"S 5|J'lTVM W}dIF\ SZTL CMI 
K[P DF8[ H[ T[G[ WZLG]\ p5GFD VF5JFDF\ VFJ[ K[P DF,;FDFGGL BZLNL CMI4 pt5FNG 5|lS|IF RF,] ZFBJF4 
DC[;],L BRF"VM R}SJJF4 lD,STMGL BZLNL JU[Z[ NZ[S SFIM" DF8[ GF6F\GL H~Z 50JFGL H K[P DF8[ H VFHGF 
I]UDF\ GF6F\ JUZ W\WM SZL XSFI GlC VG T[ 56 W6F AWF JWFZ[ HM.V[ K[P H[ X[ZD}0L4 l0A[gRZ4 ,MG äFZF 
D[/JLV[ KLV[ VG[ VFJ[, GF6F\G]\ V;ZSFZSTFYL J5ZFX YFI T[ HMJ]\ HM.V[P 
 
!PZ VY" VG[ jIFbIF 
 GF6FSLI V;ZSFZSTF V[8,[ W\WFDF\ GF6F\GM V;ZSFZS p5IMU SZJMP HIFZ[ GF6F\ W\WFDF\ ZMSJFDF\ 
VFJ[ K[ tIFZ[ T[GF ZMSF6 5FK/ SM. V[S RMÞ; pN[X ZC[,M CMI K[P ;\Ul9T SZJ[ZFGL V\NZ ;FDFgI ZLT[ 
GF6F ZMSGFZ VG[ GF6FG]\ ;\RF,G SZGFZ A\G[ V,UvV,U jIlST CMI K[P V[8,[ S[ X[ZCM<0;" VG[ S\5GLGF\ 
RLO V[HI]S[8LJ VMlO;Z S[ H[VM S\5GLGL TDFD 5|J'lTVMG]\ ;\RF,G SZ[ K[P T[ A\G[ V,U V,U jIlSTVM 
SFI" SZ[ K[P GF6FSLI ;\RF,GGF\ V[Hg;L lYIZLGF bIF, D]HA W\WFGF DFl,S VG[ D[G[HZ A\G[GF X[, V,U 
V,U CMI K[P HIFZ[ ZMSF6 SZGFZ 5MTFGF 5{;FG]\ ZMSF6 SZ[ K[P tIFZ[ T[VMGL V5[1FF 5MTFGF ZMSFI[,F 
GF6FGL ;,FDTL4 IMuI J/TZ4 ;\5}6" ZLT[ GF6FGF J5ZFX V\U[GL DFlCTL D[/JJL TYF pnMUG]\ 5FZ NX"S 
;\RF,G YFI JU[Z[ ZC[,F CMI K[P 
 
s!f pnMUGL V;ZSFZTF D]bItJ[ +6 J:T]VM 5Z ZC[,L K[ o s!f 
 s!f S\5GLGL 8[ŸSGM,MÒ 
 sZf S\5GLG]\ DFGJ ;\XFWG 
 s#f S\5GLGF VFlY"S ;\XMWGM 
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 ccH[ 5{SL 5|YD A[ V[8,[ S[ DFGJ ;\XFWG VG[ 8Ÿ[SGM,MÒ V;ZSFZTFGM VFWFZ S\5GLGF GF6FSLI 
;\XMWGGF V;ZSFZS p5IMU 5Z ZC[,M K[Pcc sZf 
- Ben Macclure  
Managing efficiency, forest opdy, / 04405 ASP. 
 
sZf “Where a business has effective production it is operating at 
maximum output at minimum cost pen unit of output. There for 
efficiency of masere of out well there production ___ 
transformation process is performing” s#f  
 
s#f W\WFGL V;ZSFZTF o 
 ccJWFZJF DF8[ pnMUMV[ 5MTFGL J:T] S[ ;[JFGL 50TZ 38F0L4 W\WF pNŸ[X :5Q8 SZLG[ T[DH 
lG6"ISZ6GL 5|lS|IF h05L VG[ ;FZL AGFJL 5MTGF ,F\AF UF/FGF wI[IM 5FZ 5F0L XS[ K[P VFD 
W\WFSLI pnMUDF\ GF6FSLI ;\XMWGM V;ZSFZS p5IMU £FZF pnMU W\WFGL lD,STM JWFZ[DF\ JWFZ[ 
SZL XS[ K[Pcc 
 - Wiki Solution   GF ;J[" D]HA 
 
s$f ccNZ[S W\WFGM pNŸ[X T[GL SFI"SFZL XlST JWFZJFGM CMI K[P GF6FSLI ;\XFWGMGM V;ZSFZS p5IMU 
£FZF pnMU 5MTFGF CZLO SZTF JWFZ[ ;FZL ZLT[ VG[ ,F\AF ;DI ;]WL W\\WFDF\ ÒJT ZCL XS[ 
K[PGF6FSLI ;\XFWGGF V;ZSFZS p5IMU £FZF pnMU 5MTFGL J:T] S[ ;[JFGL 50TZ GLRL ,FJL XS[ 
K[ VG[ JW] GOM D[/JL XS[ K[ TYF W\WFGL 1FDTF JWFZL XS[ K[4 AHFZ EFU JWFZL XS[ K[P 
v ;J" ;FDFgI jIFbIF 
s5f “Efficiency ratios are ratios that come of the balance sheet and 
the Income statement and there fore incorporate one dynamic  
statement, the Income statement and one static statement, the 
balance sheet. These ratios are important in measuring the 
efficiency of a company in either turning their inventory, sales 
assets, account receivables or payables. It also ties into the 
ability of a company to meet both its short term and long term 
obligation. This is because if they do not get paid on time how 
will you get paid on time, you may have perhaps heard the 
................. I will pay you when I get paid or “My customers have 
not paid me !” 
- Pola general of finance  vol-2, Sep-68, No.4  
Financial statement Analysis efficiency Ratios.” 
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s&f “Just hitting the target is no longer good enough – it a takes a 
bulls eye to win ! The team with the right players in the right 
positions with the right skills wins.” 
- Bob Moore, 
The effectiveness coach. 
 
!P# ;DH}TL 
 SM. 56 ;\RF,S q D[G[HZ TM H ;O/ ;\RF,S q D[G[HZ SC[JF HM T[ 5MTFGF lJlJW :8MS CM<0ZMGL 
V5[1FF 5}6" SZL XS[ ;\RF,GGF 5FIFGL V\NZ A[ XaN ZC[,F K[P V[S Effectiveness sV;ZSFZSTFf VG[ 
ALÒ Efficiency SFI"1FDTFP HM pnMUMDF\ ZC[,F GF6FG]\ ;FRL HuIFV[ ZMSF6 SZJFDF\ VFJ[ TM T[ W\WFG[ 
µ\RL pt5FNSTF 5}ZL 5F0[ K[P V[8,[ S[ tIFZ[ pnMUG[ V;ZSFZSTF Effectiveness VG[ SFI"1FDTF 
Efficiency GM ;]UD ;\IMU 5|F%T YFI K[P s$f 
 5|MP ZMA8"GF H6FjIF VG];FZ SM.56 pnMUGL ;\5}6" V;ZSFZSTF DF5JF DF8[ A[,[g; :SMZ AM0"GM 
p5IMU SZJM HM.V[P H[DF\ S\5GLGF U|FCS JUM"4 SD"RFZLVM4 VF\TlZS pt5FNS jIJ:YF VG[ K[<,[ S\5GLGF 
ZMSF6SFZMGM bIF, SZJFDF\ VFjIM K[P T[VMGF DT VG];FZ S\5GLGM D]bI pN[X JW] GOM S[ JW] GF6FSLI 
J/TZ GlCP 5Z\T] 5MTFGF U|FCSMGM ;\5}6" ;\TMQF4 SD"RFZLVMGM ;\TMQF HM VF A\G[ ;\TMQF CX[ TM S\5GL 
5MTFGM AHFZ lJ:TFZ lJS;FJL XSX[P H[GF 5lZ6FD :J~5[ S\5GL GOM D[/JTL CX[P VG[ ZMSF6SFZMG[ IMuI 
J/TZ D/X[P VG[ ;\TMQF 5|F%T YX[P VCL HM W\WFDF\ ZMSFI[,M GF6FGM V;ZSFZS p5IMU YX[P TM T[GF 
AFIv5|M0S8; :J~5[ GOM VF5M VF5 5|F%T YFI K[P 
 VF ;\XMWGGM D}/E}T pN[X ;M0F V[; pnMUMGL GF\6FSLI V;ZSFZTF DF5JFGM K[P V[8,[ S[ W\WFDF\ 
ZMS[,F GF6FGM pnMU äFZF S[8,L V;ZSFZSTF HF6JF DF8[ S[ S[8,LS 5âlTVM K[P T[ 5{SLG]\ D]bI 5âlTVM 
H[JL S[ GOFSFZSTF4 pt5FNSTF4 D}<I J'lâ4 SFDULZLG]\ D}<IF\SG JU[Z[ K[P H[DF\ SFDULZLG]\ D}<IF\SGDF\ J[RF6 
pnMUGL SFDULZLGM lJSF; V[8,[ S[ 5FIFGL JQF"GL ;ZBFD6LV[ V\lTD JQF" NZdIFG J[RF6DF\ JWFZM YIM K[ 
S[ S[D S\5GLGL lD<FST pY,FDF\ SM. JWFZM YIM S[ S[D VF HF6JF DF8[ S\5GLGF JQFM"GF S\5GLGF lD<FST 
pyY,F U]6M¿ZGL U6TZL SZJFDF\ VFJX[P V[ H ZLT[ S\5GLGM RMbBL lD<FSTGM U]6MTZ4 W\WFGF H]NF H]NF 
BR"GF U]6MTZGM lJ`,QF6 SZJFDF\ VFJX[P tIFZ AFN GOFSFZSTFG[ DF5JF DF8[ GOFSFZSTF U]6MTZM wIFG 5Z 
,[JFDF\ VFJX[P T[ H ZLT[ SFI"XL, D}0LGL V;ZSFZSTF HF6JF DF8[ RF,] lD,STGM U]6M¿Z4 5|JFCL U]6MTZ4 
:8MS pY,F U]6MTZ4 N[JFNFZ VG[ ,[6NFZ U]6MTZ JU[Z[ wIFGDF\ ,[JFDF\ VFJX[P 
 
GF6FSLI V;ZSFZSTFGF D]bI ;FWGM 
 GF6FSLI V;ZSFZSTF V[S lJXF/ bIF, K[P T[DF\ NZ[S ãlQ8YL JWFZ[G[ JWFZ[ ;FWGM äFZF S\5GL 
GF6FGM S[JL ZLT[ V;ZSFZS p5IMU SZ[ K[P H[YL NZ[SG[ DCTD ;\TMQF VF5L 5MT[ 5MTFGM wI[I lJSF;GM ;FZL 
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ZLT[ l;â SZL XS[P T[ DF8[ GF6FSLI V;ZSFZSTFGF D]bI ;FWGM  s!f pt5FNSTF sZf GOFSFZSTF s#fSFI"XL, 




 jIlSTUT S<IF64 pnMUMGL ;O/TF VG[ ZFQ8=GM lJSF; VgI 5lZA/MGL ;ZBFD6LDF\ T[GL 
pt5FNSTF 5Z JWFZ[ VFWFZLT ZC[ K[P V[J]\ AGL XS[ S[ N]lGIFGF lJlJW N[XMDF\ pt5FNSTFGF ;\NE"DF\ ZFHSLI 
lJRFZ;Z6LYL4 VY"XF:+GF ãlQ8lA\N]YL S[ VgI SFZ6MYL lJRFZE[N pNŸEJTF CMI T[D KTF\ V\T[ TM 
lJ`JS1FFV[ AWF H ZFQ8=M pt5FNSTFG]\ WMZ6 p\R]\ ,FJJF DF8[ V[SDTv;CDT YFI K[P zL V[;P ÒP XDF" 
5MTFGF 5]:TS "Productivity Measurement" DF\ H6FJ[ K[ S[ ccSM.56 ZFQ8=V[ VF{nMlUS 1F[+[ 5MTFG]\ 
Vl:TtJ 8SFJL ZFBJF DF8[ p\RL pt5FNSTF D[/JJL H 50X[Pcc s5f 
 (Higher Productivity is necessary for survival of any Nation.) 
 pt5FNSTFGM lJRFZ 36M H}GM K[4 5Z\T] VF{nMlUS 5|UlTGF 5IF"I TZLS[ T[GM p5IMU ALHF lJ`JI]â 
AFN YIMP SM.56 ZFQ8=GM lJSF; VG[ ZFQ8=GL pt5FNSTF V[S l;ÞFGL A[ AFH] U6FX[P pnMUMGM lJSF;4 
GOFSFZSTF4 J[TGJ'lâ4 ZFQ8=GL VF{nMlUS 5|UlT VG[ p\RF ÒJGWMZ6 VG[ pt5FNSTFG]\ :YFG VF{nMlUS 
HUTDF\ 5|YD S|DF\S[ HMJF D/[ K[P 
ccVF{nMlUS 5|UlT = pt5FNSTFcc V[D SCL XSFIP 
 pt5FNSTF V[ V[JF lJQFIMDFGM V[S K[ S[ H[GF lJQF[ CD6F\GF JQFM"DF\ 36]\ SC[JFI]\ K[ VG[ ,BFI]\ K[P 
T[YL ccpt5FNSTFcc V[ VF lNJ;MDF\ VF8,M 5|Rl,T XaN AGL UIM K[P ccpt5FNSTFcc XaN 5[NFX S[ ;[JFGF 
lJ7F5G DF8[ VJFZGJFZ J5ZFTM HMJF D/[ K[4 HF6[ S[ T[ SM. AHFZL ;FWG CMIP 
 ;F{ 5|YD4 JQF" !)&& DF\ SJ[:G[ äFZF ,BFI[,F ,[BDF\ ccpt5FNSTFcc XaNGM p<,[B SZJFDF\ VFJ[,MP 
V[S ;NL SZTF\ 56 JWFZ[ ;DI 5KL !((# DF\ l,8Z[ pt5FNSTFG[ ccGL5H s5lZ6FDfGL XlSTcc V[8,[ S[ 
pt5FNSG SZJFGL .rKF TZLS[ 5|:YFl5T SI]"P s&f 
 HM S[ pt5FNSTFGF 5|FYlDS 5|lXQ8 VlEUDG]\ !(DL VG[ !)DL ;NLDF\ 5|lXQ8 VY"XF:+LVM V[0D 
l:DY4 0[lJ0 lZSF0M" VG[ H[P V[;P lD, äFZF AWF :+MGF cc38TF\ HTF\ D/TZGF lGIDcc GF :J~5DF\ :5Q8 
lG~56 SZJFDF\ VFJ[,P !)DL ;NLDF\ O|[0lZS 0A<I]P 8[.,ZGF lGA\WDF\ NXF"J[, K[ S[4 ccDFGJLI SFI"G[ B}A 
H sVG\T ;]WLf O,NFIS A]lâ5]J"S SFI" SZLG[ AGFJL XSFI K[4 GlC\ S[ JW] DC[GTYL SFI" SZLG[Pcc s*f 
 !(DL ;NLGF V\TDF\ ccpt5FNSTF DF5Gcc GM VY"XF:+ VG[ ;\RF,GGL V[S VeIF;XFBF TZLS[ 
pNŸEJ YIM4 5Z\T] !)5_DF\ I]ZM5LI VFlY"S ;CSFZ ;\U9G[ (OEEC) v!)5_ pt5FNSTFGM VF{5RFlZS 
VlEUD VF%IMP !)5_ YL !)&_ GF NXSF NZdIFG VF ;\U9G pt5FNSTF V\U[GF 7FGGM O[,FJM SZJFDF\ 
;lS|I56[ ZMSFI[, CT]\P I]GF.8[0 :8[8Ÿ;DF\4 VF\TZZFQ8=LI zD ;\U9G (ILO) I]ZM5LI pt5FNSTF V[Hg;L ;FY[ 
;\S/FI[, BF; V[Hg;LVMGL !)5#DF\ :YF5GF Y.P s(f 
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!P$PZ pt5FNSTFGM VY" VG[ jIFbIF 
 pt5FNSTFGL jIFbIF V[ K[ S[ H[ VF5[, J:T]G]\ pt5FNG S[ H[G[ HyYFDF\ DF5JFDF\ VFJ[ K[ VG[ T[G[ 
;\A\lWT V[S S[ T[YL JW] .G5]8 5lZA/M JrR[GM U]6M¿Z K[P V[ :5Q8 K[ S[ VF VlEUDDF\ 36F\ H]NFvH]NF 
5lZA/MDF\GF V[S S[ ALHF 5lZA/G[ wIFGDF\ G ,[TF\ pNEJTF\ pt5FNSTFGF\ 36F H]NFvH]NF 5|SFZMGM ;DFJ[X 
SZ[ K[P VFD4 pt5FNSTF V[ zD4 D}0L4 DF, JU[Z[ S[ A[ S[ T[YL JW] 5lZA/MGF ;\IMHGGL CM. XS[P 
 
 RF,M VF56[ pt5FNSTFGL S[8,LS DCtJGL jIFbIFVMGM SFI"S|D HM.V[P 
 
8[A, v !P! 
pt5FNSTFGL DCtJGL jIFbIFVM 
V-FZDL ;NL SJ[ZG[ !*&& ;F{ 5|YD JBT ccpt5FNSTFcc XaN HMJF D?IMP 
VMU6L;DL 
;NL 
l,8Z !((# ccpt5FNG SZJFGL XlSTcc 
JL;DL ;NL X~VFTDF\ !)__
ccGL5H VG[ GL5HG[ pt5gG SZJF DF8[ J5ZFI[, ;FWGM JrR[ 
;\A\Wcc 
 OEEC !)5_
ccpt5FNGGF SM. V[S 5lZA/ J0[ GL5HG[ EFULG[ D[/J[, 
EFUO/Pcc 
 0[lJ; !)55 cc:+MTMGF lJSF;G[ 5lZ6FD 5[NFXDF\ SZFI[, O[ZOFZPcc 





ccV\XTo S], 5lZA/M VG[ S], pt5FNSTFGL SFI"SFZL 
jIFbIFVMcc 
 l;H, !)*& ccGL5H VG[ .G5]8Ÿ;GF U]6M¿ZMGM ;D}Ccc 
 ;]DgY !)*)
ccS], pt5FNSTF V[ ãxI VG[ GL5H VG[ ãxI .G5]8 JrR[GM 
U]6M¿Z K[Pcc 
s:+MT o Productivity Techniques - by Dr. Srinivas Gondhalkar & Dr. Uday Salunkhe-
2002, Tital Page.) 
 
pt5FNSTFGL S[8,LS VgI jIFbIFVMo 
s!f Albert Dubin (Delhi-1979) "Productivity is the efficiency with which goods 
and services are produced that is the ratio of the output of goods and services 
to the output of resources" 
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sZf According to Oxfords Illustrated Dictionary - Productivity is define as 
"Efficiency in Industrial Production to be measured by some relationship of 
outputs-inputs" 
s#f VF\TZFQ8=LI DH}Z ;\:YF v ÒGLJF v !)*) o ccpt5FNSTFGM HyYM H[ pt5FNG VF\S DFZOT 
DF5JFDF\ VFJ[ K[ VG[ T[ zDGM .G5]8GM HyYM H[ ZMHUFZL VF\S DFZOT DF5JFDF\ VFJ[ K[ T[ A[ 
JrR[GF U]6M¿ZG[ pt5FNSTF SC[JFIPcc 
 VCL\4 pt5FNSTF SFI"N1FTF VG[ SFI"1FDTF ;FY[ ;\S/FI[, K[P SFI"N1FTF V[ A[ S[ T[YL JW] V[SDM 
JrR[ ;ZBFD6L DF8[ J5ZFI[, K[P ;Z/ EFQFFDF\ SFI"N1FTF V[ GL5H VG[ .G5]8 JrR[GM ;\A\W K[4 VF 
U]6M¿Z V[SDG]\ BZ[BZ SFI" ATFJ[ K[P ;\S]lRT VY"DF\4 SFI"N1FTF V[ VMKFDF\ VMKF 5|ItGM4 BR" VG[ 
AUF0GF 5lZ6FD[ pNŸEJTL .lrKT V;Z K[P V[SD l:DY pt5FNSTFGM SFI"N1FTF VG[ lJlXQ8SZ6GL CF,GL 
5lZEFQF SC[ K[ S[ H[G]\ ,1I pt5FNG K[ I]ZM5LI VFlY"S ;CSFZ ;\U9G[ VF5[, pt5FNSTFGL jIFbIF D]HA4 
ccpt5FNSTF V[ GL5HG[ SM. V[S pt5FNGGF 5lZA/ J0[ EFUJFYL D[/JFI[, EFUO/ K[Pcc s)f H[YL HM 
GL5HG[ D}0L J0[ EFUJFDF\ VFJ[ TM T[G[ D}0L pt5FNSTF SC[JFI VG[ zD J0[ EFUTF zD pt5FNSTF D/[P T[YL 
VF56[ SCL XSLV[ S[4 
     SFI"1FDTF 
  pt5FNSTF VF\S =   ---------------------- 
     SFI"N1FTF 
s:+MT o 0[lJ0 H[P ;]D\Y 8LP V[DP V[RP4!))(f 
 T[GM VY" YFI K[ S[ pt5FNSTF V[ SFI"N1FTF VG[ SFI"N1FTFG]\ ;\IMHG K[P ;FDFgI ZLT[4 T[G[ GL5H 
spt5FNGf VG[ GL5H pt5gG SZJF DF8[ VF5JFDF\ VFJ[, .G5]8Ÿ;GF ;\A\W TZLS[ jIFbIFlIT SZJFDF\ VFJ[ 
K[P ccpt5FNSTF V[ 5|lS|IFDF\ J5ZFI[, V[SDNL9 :+MT VG[ pt5FlNT GL5HGM U]6M¿Z K[Pcc s!_f 
 5L8Z 0=SZ[ pt5FNSTFG[ jIFbIFlIT SZ[, K[ S[4 ccT[ pt5FNGGF AWF 5lZA/M JrR[G]\ ;\T],G K[ S[ H[ 
VMKFDF\ VMKF 5|ItG[ JW]D\F JW] GL5H VF5[Pcc 
 O[S8ZLGL pt5FNSTFG[ V[ ZLT[ jIFbIFlIT SZJFDF\ VFJ[ K[ S[ ccS], GL5HGM T[ GL5HG]\ pt5FNG SZJF 
DF8[ H~ZL SFDGF S,FSM J0[ EFUJFYL D/[ K[4 V[JL WFZ6F ;FY[ S[ GL5HGL U]6J¿FDF\ ;FTtI H/JFT]\ 
CMIPcc 
 ccpt5FNSTF V[ pt5FNG 5|lS|IFGF SFI"G]\ DF5G K[ VG[ T[ V[SDNL9 .G5]8GF J5ZFX ;FD[ pt5gG 
YTL GL5HGL ZSD K[Pcc VF AFATG[ GLR[GF ;DLSZ6 äFZF NXF"JL XSFI K[P 
     GL5H 
  pt5FNSTF VF\S =   ---------------------- 
     lGJ["X 
 VCL\4 GL5H V[ H]NLvH]NL 5[NFXGL EFlZT ZSD NXF"J[ K[ HIFZ[ .G5]8 V[ H]NFvH]NF 5|SFZGL 
.G5]8Ÿ;GL EFlZT ZSD NXF"J[ K[P 
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 VFIMHGGF ;\NE"DF\ pt5FNSTFGF VlEUDG[ V[ ZLT[ ZH} SZL XSFI S[  ccT[ 5|F%I :+MTMGF VFlY"S 
p5IMUG[ DC¿D SZ[ K[ VG[ T[ H ;FY[ H]NLvH]NL 5|J'lTVM H[JL S[ VF{nMlUS4 JFl6HIG[ ,UTL4 S'lQF VG[ 
T[GF H[JL VgI ZMlH\NL 5|J'l¿VM DF8[ GJF :+MGM lJS;FJ[ K[Pcc 
 ;{âF\lTS ZLT[4 pt5FNSTF V[ ;J"jIF5L VG[ ;Z/ VlEUD K[P H[ GL5H VG[ .G5]8 JrR[GM ;\A\W 
NXF"J[ K[P VFHGF U}\RJ6EIF" lJ`JDF\ HIFZ[ U|FCSMG]\ DCtJ JWT]\ Zæ]\ K[4 tIFZ[ pt5FNSTFGM jIJCFlZS 
XaNMDF\ VY" YFI K[ S[ v ;FRL q IMuI AFATM V5GFJJL 
v V[JL 5[NFXM 5}ZL 5F0M S[ H[ U|FCSMGL SFI"SFZL lJ`JF;5F+TFGL VG[ VFG\NGL H~lZIFTMG[ ;\TMQF[ 
VG[ 
v VMKM AUF0 SZ[ VG[ p5IMUGF 5lZ6FD[ VMK]\ 5|N}QF6 YFIP 
v U]6JFRS H~lZIFTM ;\TMQFIP 
 
_ J:T]VMG[ ;FRL AGFJJL v V[JL ZLT[ 5[NFXMG]\ pt5FNG SZJ]\ S[ H[YLv 
 v :+MTMGM DC¿D p5IMU YFIP 
 v :JrK VG[ VMKF AFU0JF/L 8[SGM,MÒ J5ZFIP 
 v SFI"ÒJGGL U]6J¿F ;WFZJLP 
 VFD4 pt5FNSTFGM VY" H]NL H]NL jIlSTVM DF8[ H]NMvH]NM YFI K[4 5Z\T] 5|FYlDS VlEUD 
pt5FlNT HyYM VG[ pt5FNG SZJF DF8[ J5ZFI[, .G5]8GM ;\A\W K[P JW] pt5FNSTF J0[ jIlST 5MTFG[ VG[ 
ZFQ8=G[ 56 VFlY"S ZLT[ ,FEFlgJT SZL XS[ K[P pt5FNSTF V[ AUF0 VG[ lAGSFI"S]X/TF ;FD[G]\ I]â K[ T[ 
ÒJG ÒJJFGL 5âlT VG[ VG[ V[S DFGl;S J,6 K[P T[ ;]WFZ6FGM ;TT VG[ V[SWFZM 5|ItG K[P T[ ,MSMG[ 
JW] ;F~\ SFI" SZJF DF8[ 5|Mt;FlCT SZJFGL lS|IF K[P I]ZMl5IG pt5FNSTF V[Hg;L (EPA) V[ plRT ZLT[  
s:+MT o  Prokopenko  Joseph : Productivity Management , Oxford & IBH Publishing 
Co. – 1990. p. 168.  f  VF 5lZl:YlTG[ GLR[GF XaNMDF\ 8}\SDF\ H6FJL K[4  ccpt5FNSTF V[ DFGl;S J,6 
K[P CIFT J:T]VMGM ;TT ;]WFZM SZJFGL T[ V[S lJSF;GL DFGl;STF K[P T[ U.SF, SZTF\ VFH[ VG[ C\D[XF 
S\.S JW] ;F~\ SZL XSJFGL ;H"GFtDSTF K[P T[ AN,TL HTL 5lZl:YlTVM 5|DF6[GM VFlY"S VG[ ;FDFlHS 
ÒJGGM ;TT TF,D[, K[4 T[ GJL I]lSTVM VG[ GJL 5âlTVMGM p5IMU q VD, SZJFGM ;TT 5|ItG K[4 T[ 
DFGJLI lJSF;GM lJ`JF; K[Pcc  zDGL U]6J¿F4 SFI"S]X/TF4 JW] ;FZF D]0L ;FWGM4 8[SGM,MÒ4 DF,;FDFG 
;\RF,G4 5|DF6E}TLSZ6G]\ DCtJ4 JW] ;F~\ ;\RF,G JU[Z[ pt5FNSTF JWFZJFDF\ OF/M VF5[ K[P ;ZBF H 
.G5]8GM p5IMU SZLG[ D/TL GL5HGL U]6J¿FDF\ ;WFZM SZJM V[ 56 pt5FNSTF JWFZ[ K[P s!!f 
 
!P$P# EFZTDF\ cpt5FNSTFcGF bIF,GL X~VFT VG[ ZFQ8=LI pt5FNSTF 5lZQFNGL SFDULZL 
 :JT\+TF AFN EFZT ;ZSFZ äFZF pt5FNSTF JWFZJF V\U[GF bIF,M JWFZ[ U\ELZTFYL VD,DF\ 
D]SFIF H[GF EFU~5[ !)5Z VG[ !)5$DF\ ccVF\TZZFQ8=LI DH}Z ;\U9GMcc (International Labour 
Organization) GL lGQ6F\TMGL 8]S0L EFZTDF\ VFJ[,L T[DGL 5|[Z6FYL !))5DF\ D]\A.DF\ ccpt5FNSTF S[gãcc 
5|SZ6v! o GF6F\SLI V;ZSFZSTF V[S ;DH}TL  
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(Productivity Centre) GL :YF5GF YI[,LP s!Zf 5|YD 5\RJQFL"I IMHGF NZdIFG EFZT ;ZSFZGF 
lGD\+6G[ DFG V5LG[ ILO G]\ pt5FNTF lDXGvSlD8L H[ RFZ lGQ6F\TMGL AG[,L T[GL T[ EFZTDF\ VFJ[,LP VF 
lDXG V[ 5MTFGL SFDULZL DF8[ A[ 8}S0LVM AGFJ[,L4 H[DF\YL V[S 8}S0LG[ S,S¿FGF .HG[ZL pnMUDF\ 
pt5FNSTF V\U[ SFD X~ SI]"\P HIFZ[ ALÒ 8}S0LV[ D]\A.vVDNFJFNGF ;]TZFp SF50 pnMUDF\ SFD SI]"\P VF 
pnMUDF\ pt5FNSTF JWFZJF DF8[ lGQ6F\TMV[ GLR[ D]HAGF ;}RGM SZ[,FP 
 
!P$P#P! ;}RGM 
s!f SFDULZLGL EF{lTS 5lZl:YlTGM VeIF; SZLG[ T[DF\ ;]WFZF JWFZF SZJF HM.V[P 
sZf I\+MGL IMuI HF/J6L SZJL HM.V[P 
s#f SFIF"G];FZ J[TG 5|YFGM :JLSFZ SZJM HM.V[P 
s$f GLlZ1FSMGL 5;\NUL SF/Ò5}J"S SZJL HM.V[ VG[ T[DG[ IMuI TF,LD VF5JL HM.V[P 
s5f pt5FNG V\U[ IMuI GM\W ZFBJL HM.V[4 AUF0 V8SFJJFGF 5|ItGM SZJF HM.V[P 
 !)5&DF\ lJS|D ;FZFEF.GF VwI1F5N[ EFZTG]\ 5|lTlGlW D\0/ HF5FGGL pt5FNSTF SFplg;,GM 
VeIF; SZJF DF8[ HF5FG UI[,]\P T[DGF ;}RG 5ZYL GJ[dAZ !)5*DF\ EFZTGF pt5FNSTF lJQFI 5Z V[S 
;[lDGFZ IMHFI[,M VF ;[lDGFZDF\ pt5FNSTF V\U[ SZ[,L D]bI E,FD6M GLR[ D]HA CTLP 
 
!P$P#PZ  E,FD6M 
s!f ;]WFZ[,L 5âlTVM VG[ pt5FNGGF ;FWGMGM 5}ZM p5IMU SZJMP 
sZf pt5FNSTF J'lâGM pN[X ÒJGWMZ6 VG[ SFDNFZ S<IF6 J'lâGM ZFBJMP 
s#f pt5FNSTF A[SFZL JWFZ[ K[ T[ bIF, N}Z SZJMP 
s$f pt5FNSTF J'lâGM ,FE DH}Z4 DFl,S VG[ SD"RFZLVM JrR[ ;ZB[ lC:;[ D/JM HM.V[P 
s5f pt5FNG J'lâGF bIF, C[9/ AWF pnMUMG[ VFJZL ,[JFP 
s&f SD"RFZL ;CSFZ D[/JJM VG[ T[DG[ ;\RF,GDF\ EFULNFZ AGFJJFP 
 VF ;[lDGFZGL E,FD6G[ VFWFZ[ O][A|]VFZL !)5(DF\ EFZT ;ZSFZ[ ccZFQ8=LI pt5FNSTF 5lZQFNcc 
(National Productivity Council - NPC) GL :YF5GF SZL4 tIFZAFN 9[Zv9[Z pt5FNSTF ;lDlTVMGL 
ZRGF SZJFDF\ VFJ[,LP !))&G]\ JQF" pt5FNSTF JQF" TZLS[ pHJJFDF\ VFJ[,]\P 
 
!P$P#P# ZFQ8=LI pt5FNSTF 5lZQFNGM 5lZRIo 
 ;M;FI8L ZÒ:8=[XG V[S8 !(&_ VgJI[ GM\WFI[,]\ VF :JT\+ SFplg;, K[ H[GF A[ C[T]VMDF\4 
s!f ZFQ8=LI VY"T\+DF\ NZ[S 1F[+DF\ pt5FNSTFGF bIF,G[ U\ELZTFYL VFU/ JWFZJM VG[ 
sZf pt5FNSTFGF bIF,GM 5|IMUFtDS VD, SZJFGM ;DFJ[X SZJFDF\ VFJ[,M CTMP NPC GF VM8MGMD; 
S], *5 ;eIM K[ H[DF\ D]bItJ[ GLR[GF U'5DF\ SFI"ZT HMJF D/[ K[P 
 
5|SZ6v! o GF6F\SLI V;ZSFZSTF V[S ;DH}TL  
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 s!f S[gã ;ZSFZ s!Z ;eIMf 
 sZf DFl,SMGF 5|lTlGlWVM s!Z ;eIMf 
 s#f SD"RFZLVMGF 5|lTlGlWVM s!Z ;eIMf 
 s$f LPC (Local Productivity Council) GF 5|lTlGlWVM s!Z ;eIMf 
 s5f G[XG,4 5|MO[XG, VG[ 8[SGLS, ;\:YFVMGF 5|lTlGlWVM sVgI ;eIMf 
 NPC G]\ jI:YFT\+ ;ZSFZzL äFZF R,FJJFDF\ VFJ[ K[PH[DF\ ;ZSFZ äFZF H]NFvH]NF 1F[+MDF\YL S], 
Z5 R}\8FI[,F ;eIM 5;\N SZJFDF\ VFJ[ K[4 H[DF\YL S[gã ;ZSFZGF4 ;\RF,SMGF4 SD"RFZLGF4 LPC GF VG[ VgI 
1F[+MDF\YL NZ[SDF\YL 5v5 ;eIM ,[JFDF\ VFJ[ K[P 
 EFZTDF\ NPC G]\ D]bI DYS GJL lN<CL BFT[ VFJ[,]\ K[P H[DF\ GJ lJEFULI l0Z[S8ZM VG[ A[ 5[8F 
lJEFULI l0Z[S8ZMGL lGD6]\S SZJFDF\ VFJ[,L K[P H[ N[XGF TDFD DCtJGF VF{nMlUS S[gãMDF\YL ,[JFDF\ 
VFJ[,F CMI K[P JT"DFG ,UEU 5_ SZTF\ 56 JWFZ[ LPC EFZTDF\ SFI"ZT K[P U]HZFTDF\ ccVDNFJFN 
pt5FNSTF 5lZQFNcc4 ccAZM0F pt5FNSTF 5lZQFNcc VG[ ccSrKv;F{ZFQ8= 5|M0S8LJL8L SFpg;L,v ZFHSM8cc GL 
SFDULZL p<,[BGLI ZCL K[P LPC VG[ NPC äFZF T{IFZ SZ[,]\ SFplg;, K[P NPC GF lJEFULI l0Z[S8ZM 
LPC GF SFI"GL N[BZ[B ZFB[ K[P s!#f 
 EFZTDF\ !)5(DF\ ZFQ8=LI pt5FNSTF 5lZQFN (NPC) GL :YF5GF SZJFDF\ VFJL K[P V[lXIFGF 
pt5FNSTF ;\U9G (APO) GL :YF5GF !)&!DF\ Y. S[ H[GL D]bI SR[ZL HF5FGGF 8MlSIMDF\ VFJ[,L K[P 
 VF CZLOF.I]ST N]lGIFDF\ J'lâ VG[ lJSF; DF8[ pt5FNSTF B}A DCtJGL AGL U. K[4 T[YL NZ[SG[ 
pt5FNSTFDF\ Z; K[ HIFZ[ jIlST 5MTFG]\ VG[ 5MTFGF S]8]\AG]\ ÒJG ;F~\ AGFJJF DF8[ 5|ItG SZ[ K[ tIFZ[ T[G[ 
TGTM0 DC[GT SZTF\ pt5FNSTFGL VG]E}lT JW] YFI K[P pt5FNSTFV[ pt5FNG DF8[ X]\ HM.V[ K[ VG[ 
pt5FNGDF\YL X]\ ACFZ VFJ[ K[ v T[ A\G[GL ;ZBFD6L K[4 V[8,[ S[ .G5]8 VG[ GL5H JrR[GM U]6M¿Z K[P 
T[G[ V[SDGF SFI"G[ GF6F\SLI VG[ VFlY"S DCtJGF ;\NE"DF\ SZ[, DF5G TZLS[ 56 jIFbIFlIT SZL XSFIP 36L 
JBT cpt5FNSTFc VG[ cpt5FNGc V[ A\G[ XaNM JrR[ D]\hJ6 YFI K[P 36F\ ,MSM DFG[ K[ S[ HM pt5FNG JWFZ[ 
TM pt5FNSTF 56 JWFZ[4 5Z\T] T[ C\D[XF ;FR]\ GYLP RF,M VF56[ ccpt5FNGcc VG[ ccpt5FNSTFcc V[ XaNMGM 
VY" :5Q8 SZLV[P 
 pt5FNG V[ DF, VG[ ;[JFGF pt5FNG ;FY[ ;\S/FI[, K[ HIFZ[4 pt5FNSTF V[ DF, VG[ ;[JF 
slG5HfGF pt5FNGDF\ :+MTM s.G5]8fGF p5IMU ;FY[ ;\S/FI[, K[P 
 pt5FNG V[ 5|DF6tDS ;\NE"DF\ pt5FlNT GL5HGM HyYM K[ HIFZ[ pt5FNSTF V[ J5ZFI[, .G5]8 
VG[ pt5FlNT GL5H JrR[GM U]6M¿Z K[P 
 VF ãlQ8SM6G[ lJS;FJJF DF8[ NZ[S pt5FNSTF V\U[GL ;FDFgI U[Z;DH6MGM 5|lTSFZ SZJM HM.V[P 
VF ;D:IFG[ lGJFZJF DF8[4 GLR[GF D]NŸFVM :5Q8 YJF HM.V[P 
(A) T[ pt5FNG HyYFG]\ DF5G GYL T[ .G5]8 VG[ GL5H JrR[GM ;\A\W K[P 
(B) T[GM VY" GOFSFZSTF GYL 5Z\T] [ SFIM"GL SFI"1FDTF NXF"J[ K[P 
(C) V[ V[JM VlEUD K[ S[ H[GFYL SD"RFZLVM JW] A]lâ5}J"S SFI" SZ[4 GCL\ S[ B}A DC[GTYLP 
5|SZ6v! o GF6F\SLI V;ZSFZSTF V[S ;DH}TL  
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(D) T[ C\D[XF 50TZ 38F0FGL I]lST GYL 5Z\T] 50TZ 5Z V;Z 5F0JF DF8[G]\ V[S 5lZA/ K[P 
  8}\SDF\4 pt5FNSTF V[ .G5]8 VG[ GL5HGM U]6M¿Z K[P 
 
!P$P#P$ ZFQ8=LI pt5FNSTF ;lDlTGF DFU"NX"S l;âF\TMo 
 5|YD H]NF H]NF 5F;FVMGM VeIF; SIF" AFN ZFQ8=LI pt5FNSTF ;lDlT (NPC) V[JF TFZ6 5Z 
VFJL K[ S[ pt5FNSTFGF VFWFZ TZLS[ GLR[ J6"J[, DFU"NlX"SFVMG[ V5GFJLG[ W\WFSLI V[SDM T[DH SD"RFZL 
;\U9GM T[DGF H[vT[ Z; ;FY[ ;];\UT ZCLG[ ZFQ8=GF VFlY"S lJSF;DF\ ;SFZFtDS OF/M VF5L XS[ K[P 
s!f pt5FNSTFGF OFINFVMGL ;DFG JC[\R6LP 
sZf JC[\R6L O[ZOFZG[ VJSFXJF/L VG[ ;DHJFDF\ ;Z/ CMJL HM.V[P VF C[T] DF8[ lJ:T'T NMZJ6LVM 
:YFl5T SZJL HM.V[P 
s#f pt5FNSTFGF OFINFVMGL JC[\R6LG[ OFINF v JC[\R6LGL VF\S0FXF:+LI 8[SlGS SZTF\ VF{nMlUS 
;\A\WGF TtJ7FG TZLS[ U6J]\ HM.V[P 
s$f pt5FNSTF JWFZJFGL D]bI HJFANFZL ;\RF,GGL CMJL HM.V[P 
s5f pt5FNSTF JWFZJF DF8[ zDG[ 5|Mt;FlCT SZJFGL VG[ T[DGM ;CSFZ D[/JJFGL HJFANFZL 56 
T[DGL CMJL HM.V[P 
s&f 5}ZTL 5|Mt;FCS IMHGFVMGM VD,P VFYL 5|Mt;FCS IMHGFVM ;Z/ 5Z\T] lJXF/ slDlzTf CMJL 
HM.V[P VF IMHGFVMDF\ SD"RFZLVMG[ TF,LD VF5JFG]\ VG[ AUF0 38F0F DF8[ 5|Mt;FCG VF5JFG]\ 
TtJ CMJ]\ HM.V[P 
s*f J{7FlGS pt5FNSTF 8[SlGSMGF VFWFZ[ pt5FNG lGIDM q WMZ6MG[ TFZJJF HM.V[ VG[ T[DG]\ ;\RF,G 
VG[ J[5FZL ;\U9GM JrR[GF 5FZ:5lZS JF8F3F8M äFZF ;\5}6" ;DFWFG YJ]\ HM.V[P 
s(f SD"RFZLVMGF 5|lTlGlWVMGL SFI"1FD EFULNFZLP 
s)f IMuI SFI" D}<IF\SG 5âlT sjIJ:YFf 
s!_f ,FISFT Z[l8\U jIJ:YFP 
s!!f SD"RFZLVMGF 5|lTlGlWVM äFZF EFULNFZLGF 5|Mt;FCG J0[ T[DGL ;FY[ pt5FNSTF ;DH]TLVM ;WFJL 
HM.V[P U|FCSGF Z;G[ slCTG[f 56 wIFGDF\ ZFBJ]\ HM.V[P 
s!Zf HIF\ J[TGv:TZ GLR]\ CMI tIF\ pt5NSTFGF OFINFVMDF\ SD"RFZLVMG[ JW] lC:;M D/JM HM.V[P 
s!#f X~VFTGF TAÞFDF\ pt5FNSTFGL OFINFGL JC[\R6LGL IMHGFVMG[ ;\Ul9T pt5FNG pnMUMDF\YL 
D/[, VG]EJGF VFWFZ 5Z IMHGFVMG[ V;\Ul9T 1F[+DF\ DM8F 5FIF 5Z V5GFJL XSFIP 
 s:+MTo pt5FNGvpt5FNSTF VG[ 50TZ SFI"1FDTF v 5LPJLP ZTGFD v!))) f 
 
!P$ $  pt5FNSTFGM VlEUD 
 pt5FNSTF ;HFUTFGM VFJ[U lJ`JjIF5L AgIM K[ VG[ T[GL 5ZFSFQ9FG[ ,LW[ !)(ZGF JQF"G[ 
ccpt5FNSTF JQF"cc TZLS[ HFC[Z SZJFDF\ VFJ[,P !)5_DF\ ;F{ 5|YD I]ZM5LI VFlY"S ;CSFZ ;\U9G[ (OEEC) 
5|SZ6v! o GF6F\SLI V;ZSFZSTF V[S ;DH}TL  
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pt5FNSTFGL VF{5RFlZS jIFbIF VF5L o ccpt5FNSTF V[ pt5FNGGF SM. V[S 5lZA/ äFZF GL5HG[ EFUJFYL 
D/T]\ EFUO/ K[Pcc VF ZLT[ GL5HG[ D}0L4 zD4 DF,;FDFG4 5ZM1F BR" JU[Z[GF ;\NE"DF\ wIFG 5Z[ ,[TF\ D}0L 
zD4 DF,;FDFG S[ 5ZM1F BR"GL pt5FNSTF lJX[ SCL XSFIP s!$f 
 DM8FEFU[ VY"XF:+LVMV[ pt5FNSTFG[ VF\TZZFQ8=LI4 ZFQ8=LI VG[ VF{nMlUS :TZ ;FY[ H ;F\S/[, 
K[P HM S[ S[8,FS 5|bIFT VY"XF:+LVMV[ V[SD :TZ 5Z pt5FNSTFGF DF5GG[ 56 wIFG 5Z ,LW[, K[P 
pt5FNSTFGM :5Q8 VY" K[ S[4 ccT[ GL5H VG[ T[ GL5HG]\ pt5FNG SZJF DF8[ J5ZFI[, ;FWGM JrR[GM ;\A\W 
K[Pcc VMS;OM0" XaNSMQF D]HA VF56[ HM.V[ TM4 ccpt5FNSTFcc V[ ccpt5FNGcc XaNG]\ GFD K[P VF XaNGM 
XFlaNS VY" GLR[ D]HA VF5L XSFIo ccVY"XF:+GF 1F[+DF\ SM.56 J:T]G[ lJlGDI D}<I DF8[ AGFJJLPcc 
s!5f 
 SM.56 J:T]G[ lJlGDI D}<I DF8[ AGFJJL V[8,[ T[G]\ pt5FNG SZJ]\P pt5FNG V[8,[ 5|lS|IF VYJF 
pt5FNGGL S/F4 DF, VG[ ;[JFVMG]\ pt5FNG SZL VFlY"S D}<IDF\ pD[ZM SZJMP VFlY"S D}<IGF pD[ZF DF8[ S[ 
DF, VG[ ;[JFGF pt5FNG DF8[ ;FWGMGM p5IMU YFI K[P 5|lS|IF V[ DM8F HyYFG]\ pt5FNG VYJF SFI"1FD 
5lZ6FD ATFJ[ K[P 
 VF ZLT[4 pt5FNG SZJ]\ v T[GF GFD TZLS[ pt5FNSTFG[ jIFbIFlIT SZL XSFI H[GM VY" S[ U]6J¿F S[ 
XlSTGF bIF, p5ZF\T VY"XF:+DF\ T[GM p5IMUGM NZ S[ U]6M¿Z V[JM YFI K[P 
 
!P$P$P! pt5FNSTFGF wI[IM GLR[ NXF"J[, K[P 
 s!f NZ[S :J~5DF\ AUF0 N}Z SZJMP sV8SFJJMf 
 sZf 50TZ 38F0JL VG[ J:T]VMG[ JW] ;:TL AGFJJLP 
 s#f JW]DF\ JW] ,MSMG]\ ÒJGWMZ6 JW] ;F~\ AGFJJ]\P 
 s$f SFDGL 5lZl:YlTVMG[ ;]WFZJL VG[ YFS 38F0JMP 
 s5f ;ZSFZ DF8[ JWFZ[ VFJS pEL SZJLP 
 s&f p\R] J[TG4 5|Mt;FCGM VG[ AMG; SDFJJFDF\ SD"RFZLG[ DNN SZJLP 
 s*f JW] GOM D[/JJM VYJF G]S;FG 38F0J]\P 
 s(f ZMS[, D}0L 5Z JW] J/TZ D[/JJF ;\RF,GG[ ;1FD AGFJJ]\P 
 s)f 5MTFGL ;\5l¿G[ DC¿D AGFJJF VG[ JW] l0lJ0g0 D[/JJF X[Z CM<0ZMG[   
  ;1FD AGFJJFP 
s:+MT o  Measuring Productivity   by  Kendrick,  1972 , p. 73.) 
 
!P$P5 pt5FNSTFG]\ DCtJ 
 VF{nMlUS 5IF"JZ6GL V\NZ pt5FNSTFYL VG[SlJW ,FEM 5|F%T YFI K[ VG[ T[G[ 5lZ6FD[ AWL H      
5|J'l¿VMDF\ pt5FNSTF V\U[GL HFU'TTF JWL K[P pt5FNSTFYL D/TF\ lJlJW ,FE DCtJ :J~5[ HM.V[P 
5|SZ6v! o GF6F\SLI V;ZSFZSTF V[S ;DH}TL  
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s!f pt5FNG pt5FNGGF AWF H 5lZA/MGL SFI"1FD SFDULZL 5Z EFZ D}S[ K[ S[ H[GL lJ`JDF\ VKT K[4 
VFD DIF"lNT pt5FNGGF ;FWGMGM AUF0 V8SFJL XSFI K[P 
sZf S\5GL ;FY[ ;\S/FI[, V[SDM S[ S\5GLGF CZLOMGL SFDULZLGL ;ZBFD6L SZJF DF8[ pt5FNSTFG]\ 
DF5N\0 DNN~5 AG[ K[P BF; SZLG[ S\5GLGF ;Z[ZFX 5lZ6FD VG[ ptS'Q8 SFDULZLGF D]bI ;FWGM 
V\U[GL 5}ZTL DFlCTL 5|F%T YFI K[P 
s#f S\5GL lJlJW 5|SFZGL pt5FNG ;\A\lWT SFDULZL 5Z V\S]X DF8[ pt5FNSTFGM bIF, ;\RF,GG[ 
DNN~5 AG[ K[P NFB, SZJFDF\ VFJTF\ H]NFvH]NF .G5]8GL T],GFtDS ;ZBFD6L SZL T[GF ,FE 
HF6L XSFI S[ VYJF T[ V[ H .G5]8Ÿ;GF V,UvV,U DF5N\0 JT"DFG VG[ ElJQIGF ;DI DF8[ 
J{Sl<5S ZLT[ p5IMUL AG[ K[P 
s$f pt5FNSTF S[8,FS lG6"IM ,[JF DF8[ IMuI DFlCTL 5}ZL 5F0[ K[ H[D S[ DH}Z ;\U9GM ;FY[ 
Collective Barganing DF8[4 ;ZSFZ äFZF ;\ElJT V\S]X ;FD[ V;ZSFZS ZH}VFT SZJF DF8[ 
5]ZTL DFlCTL D/L ZC[ K[P 
s5f ZFQ8=LI S1FFV[ 56 pt5FNSTFGL SFDULZL p5IMUL ;FlAT YFI K[P pt5FNSTFGL VF\S0FSLI DFlCTLG[ 
VFWFZ[ ;ZSFZ VY"T\+GL RMÞ; HFlTVM GÞL SZL XS[ K[P VF 5|SFZGL 5Ml,;VM S[ GLlTVMDF\ 
BF; SZLG[ lAhG[X SMdI]lG8L4 8=[0 I]lGIG4 ZMHUFZL4 SFDGF S,FSM4 J[TG4 lS\DTL V\S]X4 VF{nMlUS 
;]Z1FF4 8[SGM,MÒGM lJSF;4 8[S;[XG VG[ lO:S, 5Ml,;LVM4 DH}Z lJSF;4 ;FDFÒS lJSF; H[JL 
5Ml,;LVMGM ;DFJ[X SZL XSFIP 
 
!P$P& µ\RL pt5FNSTFGF\ ,FEM 
 s:+MTo  Production and Operational Management. "Himalaya Publishing 
 House, 2003, Page - 518.) 
s!f 50TZDF\ 38F0MP 
sZf J[RF6 lS\DTDF\ 38F0M VYJF GOFDF\ JWFZMP 
s#f JW] GOFG[ SFZ6[ %,Fg8G]\ lJ:T'TLSZ6 VYJF GJM %,Fg8 X~ SZJFG]\ XSI AGJ]\P H[GF 
SFZ6[ ;J"U|FCL lJSF; YFI K[ VG[ ;FDFgI ZMHUFZL JW[ K[4 S[ H[ µ\RF ÒJGWMZ6 TZO 
NMZL HFI K[P 
s$f SD"RFZLVM DF8[ JW] ;FZL SFI" 5lZl:YlTP 
s5f SD"RFZLVM VG[ :8FOGF H]:;FDF\ JWFZMP 
s&f U|FCSM DF8[ 5[NFXGL U]6J¿FDF\ ;]WFZMP 
s*f DFYFNL9 VFJSDF\ JWFZMP 
s(f ;ZSFZGL SZvVFJSDF\ JWFZMP 
s)f :+MGM JW] ;FZM p5IMUP 
5|SZ6v! o GF6F\SLI V;ZSFZSTF V[S ;DH}TL  
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  VCL\ V[ GM\WJ]\ DCtJG]\ K[ S[ µ\RL pt5FNSTF VG[ T[GF 5lZ6FD[ ;FDFgI HGTFG]\ µ\R] HT]\ 
ÒJGWMZ6 tIFZ[ H XSI AG[ K[ HIFZ[ µ\RL pt5FNSTFGM ,FEMG[ AWF EFU ,[GFZ zD4 D}0L4 ;\RF,G4 
;DFG VG[ ;ZSFZ JrR[ ;DFG WMZ6[ JC[\RL XSFIP 
 
!P$P* pt5FNSTF VG[ GOFSFZSTF  
 HIFZ[ J[RF6 lS\DT JWFZJFDF\ VFJ[ tIFZ[ V[SDGL GOFSFZSTF JWX[ 5Z\T] T[GL pt5FNSTF 5ZGL 
V;Z X]gI ZC[X[P 0MP H[P 5LP zLJF:TJ SC[ K[ S[4 cc50TZ VG[ GOFSFZSTFGL JrR[ BZ[BZ pt5FNSTF 
p5ZF\TGF 36F\ 5lZA/M CMI K[Pcc s!&f  NFB,F TZLS[4 GOFSFZSTFG]\ pNŸEJ:YFG 5|JT"DFG VKT CM. XS[ 
T[ GM\W[ K[ S[ ccpt5FNG SZTF\ V[SDGL GOFSFZSTFG[ JWFZJFDF\ lJSF;GF DCtJGF W8SM q 5lZA/M VG[ AHFZG]\ 
DF/B]\ T[GM IMuI EFU EHJTF\  CMI4 5Z\T] AWL lNXGFGF 5|ItGMG]\ TFlS"SLSZ6 q ;]WFZ6F V[ pt5FNSTFGM 
5FIM K[Pcc VFD4 HM GOFSFZSTF JW[ TM V[ H~ZL GYL S[ V[SDGL BZ[BZ ;\5l¿ 56 JW[ HP 
 HIFZ[ J[RF6 lS\DTDF\ JWFZM YFI VYJF O]UFJFGL V;ZG[ wIFG 5Z G ,[JFDF\ VFJ[ v R[G VG[ 
U[ZFC lGlZ1F6 SZ[ K[ S[4 ccR,6L D}<IGF SFDR,Fp R-FJvpTFZ VG[ J:T] S[ 5[NFXGL lS\DTDF\ YTF\ O[ZOFZMG[ 
VJU6JFDF\ VFJ[ TM pt5FNSTF4 GOFSFZSTF VG[ SFI"N1FTFG]\ DF5G NXF"JTL ;\EJvz[6LDF\ T[DGL JrR[ UF- 
;SFZFtDS ;\A\W HMJF D/[ K[Pcc s!*f 
 pt5FNSTFGM JWFZM V[ pt5FNGGF JWFZF ;FY[ GOFSFZSTFGF JWFZF TZO NMZL HFI K[P VF tIFZ[ 
;FR]\ K[ S[ HIFZ[ pt5FNSTFGF JWFZFGF SFZ6[ pt5FNG 50TZ SZTF\ pt5FNG JW] JW[ K[P HM pt5FNSTF VG[ 
50TZ A\G[GM JWFZFGL DF+F ;ZBL CMI TM GOFSFZSTF AN,TL GYL VG[ T[GFYL lJ5ZLT4 HIFZ[ pt5FNSTF 
38[ K[ tIFZ[ GOFSFZSTF 56 W8[ K[P GOFSFZSTF V[ ZMS[, D}0L VG[ pt5FNG S[ H[G[ zD4 DF,;FDFG VG[ 
W\WFGF VgI jIlSTUT :+MTMGF ;\NE"DF\ DF5JFDF\ VFJ[ K[ v T[GF 5Z SDFI[, GOFGM NZ K[P 
 
!P$P(  pt5FNG VG[ pt5FNSTF  
 ccpt5FNSTFcc XaNGL pt5FNG ;FY[ U[Z;DH G YJL HM.V[ pt5FNGDF\ JWFZFGM VY" H~ZL GYL S[ 
pt5FNSTFDF\ JWFZM YFI pt5FNSTF ;\A\lWT s;F5[1Ff XaN K[4 HIFZ[ pt5FNG V[ ;\5}6" XaN K[P .P VMJ[G 
l:DY GM\W[ K[ S[ ccpt5FNSTFcc XaNGM ccpt5FNGcc XaN ;FY[ H UM8F/M SZJFDF\ VFJ[ K[4 VF A[ XaNMGF V,U 
VY" K[P ccpt5FNSTFcc V[ GL5HGM .G5]8 ;FY[GM U]6M¿Z K[4 HIFZ[ ccpt5FNGcc V[ GL5HGF HyYF ;FY[ 
;\S/FI[, K[P V[GP S[P 5|;FNGF XaNMDF\ ccpt5FNSTFGM pt5FNG ;FY[ UM8F/M YJM G HM.V[P pt5FNGDF\ 
JWFZM H~ZL GYL S[ pt5FNSTFDF\ JWFZM SZ[P NFB,F TZLS[4 pt5FNGDF\ JWFZM YTF\ T[G[ VG]~5 .G5]8GF 
HyYFDF\ 56 JWFZM YFI TM pt5FNSTF JW[ GlC\P 
 pt5FNG V[ DF, VG[ ;[JFGL 5|J'l¿ ;FY[ ;\S/FI[, K[P pt5FNG V[ GL5HG\] 5|DF6 K[4 HIFZ[ 
pt5FNSTF pt5FlNT GL5H VG[ J5ZFI[, .G5]8GM U]6M¿Z K[P 
 pt5FNG o ccpt5FNG V[8,[ SM.56 ZFQ8=DF\ VD]S RMÞ; ;DIUF/FDF\ YI[,]\ S], pt5FNGcc H[ 
RLHJ:T]VM S[ HyYFGF :J~5[ S[ VFlY"S D}<IGF :J~5[ NXF"JFI K[P s!(f 
5|SZ6v! o GF6F\SLI V;ZSFZSTF V[S ;DH}TL  
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 pt5FNSTFo ccpt5FNGGF ;FWGM S[8,L SFI"1FDTF5}J"S RLHJ:T] S[ ;[JFDF\ ~5F\TZ 5FD[ K[ T[G]\ DF5 
V[8,[ pt5FNSTFPcc s!)f 
 pt5FNG JWFZFG[ pt5FNSTFGL GLXFGL TZLS[ VM/BFJL XSFI GCL\P T[ H[ ZLT[ pt5FNG 38I]\ CMJF 
KTF\ pt5FNSTF JWL CMI T[D AGL XS[P ;FWGMGM SZS;ZEIM" p5IMU SZJFDF\ VFJ[ tIFZ[ VFD AGJ]\ XSI 
K[P 
 NFPTP4 pt5FNGDF\ !5@ JWFZM YFI VG[ ;FWGMGM p5IMU !_@ JWFZJFDF\ VFjIM CMI TM 
pt5FNSTF JWL K[ T[D SC[JFX[P VF ZLT[ pt5FNGDF\ !5@ 38F0M YFI VG[ ;FWGMGF p5IMUDF\ Z_@ 38F0M 
YFI TM pt5FNSTF JWL U6FI4 V[8,[ S[ pt5FNGGF 38F0F SZTF\ pt5FNGGF ;FWGMGM 38F0M JWFZ[ CMI TM 
pt5FNG 38F0F KTF\ pt5FNSTF JWL K[ T[D SC[JFX[P 
 
!P$P) pt5FNSTFvZ_!_ 
 VFH[ EFZTG[ ;\S|D6GM ;DFH SC[JFI K[P ZFQ8= VFlY"S4 ZFHSLI VG[ ;FDFlHS 5IF"JZ6DF\ 
VE}T5}J" O[ZOFZMG]\ ;F1FL AGL Zæ]\ K[P N]lGIF ;FY[ TF, D[/JJFGL ,MSMGL .rKFDF\ pKF/M VFjIM K[P VF56[ 
S[8,F z[Q9 ZLT[ VG[ S[8,L h05YL VF O[ZOFZMG[ 5|lTEFJ VF5L XSLV[ KLV[ T[GF 5Z VF 50SFZG[ 5CM\RL 
J/JFGL VF56L XlST lGE"Z K[P A\G[ TS VG[ 50SFZ v K[P VF pNŸEJTL H~lZIFTMG[ 5CM\RL J/FJ DF8[ 
lJ`JGF 5|JFCM ;FY[ A\W A[;[ T[ ZLT[ jI}CZRGFVM VG[ lJSF; GLlTVM VD]S 5[8G"DF\ V[SALHF ;FY[ ;\S/FI[, 
CMJL HM.V[P 
 pt5FNSTFV[ GJL ZFQ8=LI 5|FYlDSTF TZLS[ pNEJX[ S[ HIF\ AWF ;ZSFZ4 W\WM4 8=[0 I]lGIGM sJ[5FZL 
;\U9GMf4 SD"RFZLVM4 VFlY"S lJSF;G[ h05L AGFJJF VG[ ÒJGWMZ6 ;]WFZJF V[S TZO J/X[P H~ZL DF, 
VG[ ;[JFGF HyYF VG[ U]6J¿FG[ pt5gG SZJF DF8[GF\ VF56F\ TFAF C[9/GF :+MTMGF pt5FNSLI p5IMU äFZF 
H VF56[ ,MSMGL JWTL HTL V5[1FFVMG[ 5CM\RL J/L XSLV[P TLJ| CZLOF.G]\ N]lGIFDF\ T[DGF Vl:TtJG[ 8SFJL 
ZFBJF DF8[ VF56F W\WFSLI V[SDMV[ T[DG]\ SFI" ;]WFZJ]\ 50X[P 50TZ SFI"1FDTFYL U]6J¿FI]ST DF,GF 
pt5FNG 5Z wIFG S[lgãT SZL4 W\WFDF\ 5]GoZMSF6 DF8[ 5}ZTM GOM D[/JL VG[ T[ ZLT[ pt5FNST ;]WFZ6FG[ 
VFU/ JWFZJFYL H VF ;]WFZL VFJL XS[ VG[ [AHFZDF\ OFINM D[/JJF DF8[ VF 5|lS|IF ;TT CMJL HM.V[P 
VF AW]\ H pt5FNSTFG]\ ;}RG SZ[ K[P 
 pt5FNSTFDF\ ZFQ8=LI :TZ 5Z :5WF"GF TtJGF DCtJG[ DF.S, 5M8"Z[ T[DGF 5]:TS ccZFQ8=MGM 
:5WF"tDS OFINMcc Competitive Advantage of Nations DF\ NXF"J[, K[P ZFQ8=GF ,F\AF UF/FGF ÒJG 
WMZ6G[ GÞL SZT]\ DCtJG]\ 5lZA/ pt5FNSTF K[P DFGJLI :+MTMGL pt5FNSTF SD"RFZLVMG]\ J[TG GÞL SZ[ 
K[4 DFl,SMGL J/TZGL SDF6L V[ ZMS[, D}0LGL pt5FNSTF 5ZYL GÞL YFI K[P 
 VF 50SFZG[ 5CM\RL J/JF DF8[ pt5FNSTFDF\ ;{âF\lTS VG[ jIJCFlZS ãlQ8V[ U]6FtDS VG[ WZBD 
O[ZOFZ YJM HM.V[P 5|JFCM VF AFAT NXF"J[ H K[P CJ[ 5KLGF N;SFGL pt5FNSTF R/J/GF ,1F6M VF 
D]HA K[P 
s!f ;ZSFZGL ;lS|I 5Z\T] ;UJ0TFEZL SFDULZL 
sZf pt5FNSTFGF jIF5S VG[ ;J"U|FCL bIF,GM pNŸEJ S[ GL5HGL ;\A\lWTTF 5Z JW] EFZ VF5[P 
5|SZ6v! o GF6F\SLI V;ZSFZSTF V[S ;DH}TL  
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s#f pt5FNSTFGM D]bI VeIF;GF 1F[+ TZLS[ pNŸEJ 
s$f pt5FNSTFGF ;\Sl,T VlEUDGM pNŸEJ 
s5f pt5FNSTF R/J/G]\ SFI"SFZL ÒJGGL U]6J¿F 5Z JW] DCtJ 
s&f pt5FNSTFGM ;[JFGF 1F[+DF\ O[,FJMP 
 pt5FNSTF ;]WFZJL V[ D[Z[YMG NM0 H[J]\ K[ S[ H[GM SM. V\T G CMIP T[ V\TlJCLG 5|ItG K[P NZ[S[ 
E}lDZRGFG[ VM/BLG[ J[U UM9JJM HM.V[ S[ H[YL :5WF"DF\ sClZOF.DF\f ZCL XSFIP VCL\ V[ GM\WL XSFI S[ 
HM pt5FNSTF4 V[lgHlGIZL\U4 8[SGM,MÒ S[ ;FDFlHS ;F\:S'lTSvVFlY"S 5IF"JZ6DF\ DM8M AN,FJ VFJ[ TM 




 SM. 56 W\WFGL GOFSZSTFG[ B}A H DCtJG]\ :YFG VF5JFDF\ VFJ[ K[P W\WFGF ;\RF,SMV[ 5MTFGL 
SFI"1FDTF DF5JF DF8[ TYF W\WFGF ;\RF,SMV[ 5MTFGL SFI"1FDTF DF5JF DF7[ TYF W\WFDF\ S[8,L 5|UlT Y. K[ 
T[ DF5JF DF8[ GOFSFZSTFGM bIF, D[/JJM H~ZL K[P HIFZ[ SM.56 ZMSF6SFZ ZMSF6 SZ[ tIFZ[ TYF S\5GLDF\ 
,[6NFZM GF6F\G]\ lWZF6 SZ[ tIFZ[ W\WFGL GOFSFZSTF VJxI 56[ T5F; K[P W\WFGL VFlY"S l:YTL BZ[BZ SIF 
5|SFZGL K[P T[ HF6JF DF8[ W\WFGF J[5FZ VG[ GOF G]SXFG BFTF T[DH 5FSF ;ZJ{IF p5ZYL GOFSFZSTF 
HF6JL H~ZL AG[ K[P VF DF8[ lJlJW U]6MTZ H[JF S[ SFRF GOFGM4 RMbBF GOFGM4 S], lD,STGM4 ZMSFI[,L 
D}0L 5Z J/TZGM4 DFl,SLGF E\0M/GM4 VMl0"GZL X[Z CM<0ZMGM E\0M/ 5Z J/TZ4 X[ZNL9 SDF6L4 l0lJ0g0 
JU[Z[ U]6MTZMGM p5IMU SZJFDF\ VFJ[ K[P 
 JT"DFG :5WF"tDS ;DIDF\ W\WFG[ 8SFJL ZFBJF DF8[ h05L lG6"IM ,[JF 50[ K[P VFYL VFJF h05L 
lG6"IM ,[JF DF8[ W\WFDF\ lJlJW 5âlTVM V5GFJJFDF\ VFJ[ K[P T[GF äFZF 56 W\WFGL GOFSFZSTF T5F;JFDF\ 
VFJ[ K[P W\WFDF\ ZMSFI[,F GF6F\ VMKFDF\ VMKF ;DIDF\ JW] J/TZ VF5[ TM T[ W\WFGL GOFSFZSTF JW] K[ T[D 
SC[JFIP W6L JFZ J[RF6 JW] CMI S], ZMSFI[,L D}0L JW] CMI4 DFl,SL E\0M/ ;FZF 5|DF6DF\ CMI TM W\WFDF\ 
GOFSFZSTF GLRL ZC[ K[P 
 W\WFGL GOFSFZSTF DF5JF T],GFtDS GF6FSLI 5+SM4 ;FDFgI DF5GF 5+SM4 J,6 NXF"JTF 5+SM4 
U]6MTZ E\0M/ 5|JFC 5+S4 ZMS 5|JFC 5+S4 ;LDF\T 50TZ 5+S JU[Z[ 5âlTVMDF\ p5IMUDF\ ,[JFDF\ VFJ[ 
K[P 5Z\T] VF TDFD 5âlTVMDF\ U]6MTZ lJ`,[QF6 5âlTGM p5IMU ;F{YL JWFZ[ YFI K[P H[GF äFZF W\WFGL 
;O/TF S[ lGQO/TFGM bIF D[/JL XSLV[ KLV[P p5ZF\T ;\RF,GGL SFI"1FDTF HF6L XSLV[ KLV[P 
 
!P5PZ W\WFSLI GOM 
 GOFGF C[T]YL SZJFDF\ VFJTL VFlY"S 5|J'lTVMG[ W\WM SC[JFI K[P W\WFSLI V[SD äFZF H[ VFJS YFI 
T[ DF\YL H[ SF\. BR" YFI T[ AFN SZTF H[ VFJS JW[ T[G[ GOM SC[JFIP GOFGF VG[S 5|SFZM 50[ K[P H[D S[ SFRM 
5|SZ6v! o GF6F\SLI V;ZSFZSTF V[S ;DH}TL  
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GOM4 RMbBM GOM4 SZJ[ZF 5C[,FGM S[ 5KL 3;FZF AFNGM S[ 5C[,FGM GOM JU[Z[P J[5FZ BFTF äFZF D[/JL XSFI 
K[P HIFZ[ GOF G]SXFG BFTF äFZF RMbBM GOM D[/JL XSFI K[P 
 RMbBF GOF DF\YL GÞL SIF" D}HAGF BRF"VM AFN SZJFDF\ VFJ[ K[P VG[ H[ AFSL JW[ T[G[ 5FSF 
;ZJ{IFDF\ ,. HJFDF\ VFJ[ K[P W\WFSLI GOF äFZF VF56[ W\WFGL JT"DFG l:YlT HF6L XSFI K[P 56 V[D G 
SCL XSFI S[ W\WM BM8DF\ RF,[ K[P W6F V[JF V[SDM K[ H[ BM8 SZTF\ CMJF KTF\ T[GL p\RL 5|lTQ9FG[ SFZ6[ 8MR 
5Z CMI K[P W\WFSLI GOF äFZF VF56[ ;\RF,SM SFI"1FDTF HF6L XSLV[ KLV[P W\WFSLI GOM V[ V[S 5|SFZG]\ 
DF5N\0 K[P H[ lC;FAL JQF"GF V\T[ HF6L XSFI K[P ;M0F V[; O[S8ZGL lC;FAL JQF" DFR" DlCGFDF\ 5]~ YFI K[P 
V[SD H[ HMBDMGM ;FDGM SZ[ K[P T[G]\ J/TZ V[ GOM V[ W\WFGM VFtDF K[P ,F\AF ;DI ;]WL BM8 SZTL 
S\5GLVMGM VFBZ[ V\T VFJ[ K[P SFZ6 S[ HIF\ ;]WL 5|lTQ9F ;FZL CMI tIF\ ;]WL VgI ,MSM A\[SM4 ;\:YFVM 
ZMSF6 SZX[ 56 5KL T[VM 56 ;CFI GlC SZ[P VFBZ[ GF6F\EL0 DF\YL S\5GL O0RFDF\ HX[ VG[ V\T[ V[SD 
A\W SZL N[J]\ 50X[P 
 
!P5P# GOFGM ;FDFlHS bIF,o 
 GOM XF DF8[ pNEJ[ K[ T[GM V[S HJFA VF5L XSFI T[D GYLP SFZ6 S[ GOM V[ VG[S 5lZA/MDF\YL 
HgDT]\ lDz6 K[P GOFGM ;FDFlHS bIF, NXF"J[ K[ S[ W\WFSLI V[SD H[ RLHJ:T]4 ;[JFVMG]\ pt5FNG SZ[ K[P T[ 
RLHJ:T]GF J[RF6 äFZF ;DFHDF\YL VFJS D/[ K[P VF äFZF T[ GOM SDFI K[P VF GOFGM S[8,M lC:;M ;DFH 
DF8[ JF5ZJFDF\ VFJ[ K[P T[GF äFZF GOFGM ;FDFlHS bIF, D[/JL XSLV[ KLV[P 
 W\WFSLI V[SD[ ;FDFlHS HJFANFZL lGEFJJF DF8[ T[GF GOFDF\ V,U OF/J6L SZJL HM.V[P T[GM 
p<,[B T[GF VC[JF, SZJM HM.V[ SFZ6 S[ W\WFSLI V[SD äFZF HIFZ[ pt5FNG SZJFDF\ VFJ[ K[P tIFZ[ 
VFH]AFH] lJ:TFZGF 36F ,MSMG[ 36F 5|`GM ;CG SZJF 50[ K[P T[DH 5IF"JZ6G\] 5|N]QF6 56 O[,FI K[P H[ 
DF8[ V[SD HJFANFZ U6FI K[P T[ lGEFJJF T[G[ GOFDF\YL VD}S 8SF GOM V,U OF/JJM HM.V[P 
 VFD GOFGF ;FDFlHS bIF, äFZF HF6L XSFI K[ S[ W\WFSLI V[SDGL H[ ;DFH 5|tI[GL HJFANFZL K[ 
T[ AZFAZ lGEFJ[ K[ S[ GlC\P ;DFHGF p5IMU DF8[ V[SD S[8,M OF/M VF5[ K[P T[GM bIF, VF56[ D[/JL 
XSLV[ KLV[P W\WFSLI V[SD ;DFHDF\ ZCLG[ SFI" SZ[ K[P V[ H[ SF\. 5|J'lT SZ[ K[P T[GF äFZF ;DFHG[ ,FE 56 
YFI K[P SFZ6 S[ ;DFHG[ ZMHUFZL 5}ZL 5F0[ K[P 5Z\T] T[GF äFZF ;DFHDF\ VG[S 5|`GM 56 pEF YFI K[P 
;DFHGF EMU[ SM.56 V[SD GOM SDF. XS[ GlC\P ;DFHGF ,MSMG[ VF pnMUG[ SFZ6[ W6L ;D:IFVM ;CG 
SZJL 50[ K[P VFYL SM. 56 W\WM RF,] SZTF 5C[,F 5|N]QF6 lGJFZ6 AM0"DF\YL D\H}ZL D[/JJL 50[ K[P T[DH H[ 
T[ ZFHIGF lH<,F pnMULS S[gãMDF\YL SlDxGZzLGL 5ZJFGUL ,[JL 50[ K[P T[VMG[ 9LS ,FU[ TM H[ D\H]ZL 
VF5TF CMI K[P VFH[ SM. 56 W\WFGM C[T] GOM SDFJJFGM ZæM GYLP W\WFGL ;DFH 5|tI[ 56 HJFANFZL pEL 
YFI K[P VF DF8[ W\WFD\F SFI" SZTF DH}ZM4 SD"RFZLVMGF AF/SMG[ lJlJW ;]lJWFVM H[JL S[ :S],4 SM,[H 
T[VMGL ZMHUFZLGL AFC[\WZL JU[Z[ W\WF äFZF VF5JFDF\ VFJ[ K[P T[VMGL ;D:IF lGJFZJFDF\ VFJ[ K[P VF 
p5ZF\T ;DFH 5|tI[ 56 wIFG VF5L ,MSMG[ H[ RLH J:T]G]\ pt5FNG W\WFDF\ YFI K[ T[ jIFHAL EFJ[ D/[ T[ 
DF8[ 56 5|ItG SZJFDF\ VFJ[ K[P 
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!P5P$ GOFGF lJlJW bIF,M VG[ GOM DF5JFGL 5âlTVMo 
 SM. 56 W\WFGM D]bI pN[X GOM D[/JJFGM CMI K[P ;\RF,GGF SFIM" VG[ lG6"IM GOFG[ GHZ ;D1F 
ZFB[ K[P GOM pt5FNGGF HyYF4 pt5FNG BR" VG[ J[RF6 lS\DT p5Z VFWFZ ZFB[ K[P VF +6[I DF\YL YTL 
JW38GL V;Z GOF p5Z YFI K[P VF +6[IG]\ ;DTM,G H[8,] IMuI T[8,M GOM JW] ZC[JFGMP GOFGF lJlJW 
bIF,M H[JF S[ GOFGM ;FDFlHS bIF,4 GOFGM VFlY"S bIF,4 GOFGM lC;FAL bIF, JU[Z[P 
 ;FDFlHS ãlQ8V[ 5[-LGL SFDULZL J:T]GL U]6J¿F4 EFJMG]\ J,6 VG[ lJSF;GF NZG[ VFWFZ[ 
D},JJFDF\ VFJ[ K[P ;FDFlHS GOFGM bIF, D[/JJM D]xS[, K[P 5[-L VYJF W\WFSLI V[SD ;DFHG[ S[8,[ V\X[ 
p5IMU YFI K[P T[ ;DFHG[ GOFDF\YL X]\ VF5[ K[P T[ HF6JFYL ;FDFlHS GOFGM bIF, D[/JL XSFI K[P 
 VFlY"S ãlQ8V[ GOFGM bIF, D[/JJFYL W\WFSLI V[SDGL ;O/TF HF6L XSFI K[P VFlY"S GOM V[8,[ 
S[ ;\RF,S DFl,SG[ RMbBM GOM 5|F%T YFI T[G[ SC[JFIP VFlY"S GOM D[/JJF DF8[ H ;\RF,SM 5MTFGF ;DI4 
XlST4 D}0L JU[Z[G[ IMuI VFIMHG 5}J"S p5IMU SZ[ K[ SFRF GOFDF\YL W\WFG[ ,UTF VD}S BRF" H[JF S[ 5UFZ4 
EF0]4 jIFH4 lGEFJ BR" JU[Z[ AFN SZJFYL RMbBM GOM D[/JL XSFI K[P 
 lC;FAL ãlQ8V[ HM.V[ TM W\WFSLI V[SD J[RF6 äFZF H[ VFJS SDFI K[P T[ VFJSDF\YL TDFD :5Q8 
BRF"VM AFN SIF" 5KL H[ JW[ T[G[ lC;FAL JQF"GF V\T[ SZJFDF\ VFJ[ K[P VF GOFG]\ lJ`,[QF6 SZL VF56[ 
W\WFSLI V[SDGL JT"DFG l:YlT HF6L XSFI K[P  
 lC;FAL GOM4 ;FDFlHS GOM V[ A\G[ SZTF VFlY"S GOM W\WFGL ;FRL VG[ JF:TlJS 5lZl:YlT ZH} SZ[ 
K[P VFD4 GOM V[ lDz VG[ 5HJL GFB[ T[JL VFJS K[P GOFGL U6TZL S[JL ZLT[ SZJL T[ 56 DCtJGM 5|`G 
K[P T[GL U6TZLVM V\U[ S[8,LS :J:JLS'T 5âlTVMGM p5IMU YFI K[P H[ VFJS VG[ BR"GL S[8,LS AFATMGM 
V\NFH SF-JFGL H]NL H]NL ZLTM 5}ZL 5F0[ K[P H[ VF 5|DF6[ K[P 
 
s!f 3;FZFGL 5âlT 
 W\WFSLI V[SD 5F;[ H[ lD,ST K[ T[GF J5ZFXG[ SFZ6[ T[DH ;DI 5;FZ YJFGF ;DI 5;FZ YJFG[ 
SFZ6[ H[ 38F0M YFI K[P T[G[ 3;FZM SC[JFI K[P 3;FZMV[ lD,STGL lS\DT YI[,M 38F0M K[P lD,ST YM0F\ 
JQFM"DF\ GSFDL AGL HFI tIFZ[ GJL lD,ST J;FJL 50[ K[P VFD H[GL lD,STG[ :YFG[ GJL lD,ST J;FJJF 
DF8[ H[ ZSD V,U ZFBJFDF\ VFJ[ K[P T[G[ 3;FZF E\0M/ SC[JFIP VF ZSD lD,STG[ 5]GoJ;FJJF V,U 
ZFBJFDF\ VFJ[ K[P 3;FZFGL U6TZL DF8[ lD,STGL ZSDGF VD]S 8SF ZSD GSSL SZJFDF\ VFJ[ K[P T[ NZ[ 
3;FZM SF5JFDF\ VFJ[ K[P 3;FZF E\0M/G\] V,U BFT]\ AGFJJFDF\ VFJ[ K[P VG[ T[ GOFvG]S;FG BFT[ 
pWFZJFDF\ VFJ[ K[P 
 3;FZFGL U6TZL SZJF DF8[ lJlJW 5âlTVMGM p5IMU YFI K[P GOM S[8,M YIM K[P T[GL X[ZCM<0ZM4 
T[DH VFJSJ[ZF VlWSFZLVM ZMSF6SFZM HF6 SZTF 5C[,F T[DF\YL 3;FZM AFN SZJFDF\ VFJ[ K[P VF C[T] DF8[ 
3;FZFGL U6TZL SZL ,[JL HM.V[P H[GF DF8[ ;LWL ,L8LGL 5âlT4 38TL HTL AFSLGL 5âlT4 JZ;GF 
VF\S0FVMGF ;ZJF/FGL 5âlT JU[Z[GM p5IMU SZJFDF\ VFJ[ K[P 
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sZf :8MSG]\ D}<IF\SG 
 :8MSG\]\ D}<IF\SG 56 GOFGF DF5 5Z V;Z SZ[ K[P :8MSG]\ D}<IF\SG S. 5âlTV[ SZJFDF\ VFJ[ K[P 
T[GF 5Z GOFGF 5|DF6GM VFWFZ ZC[ K[P VFD :8MSG]\ D}<IF\SG 56 GOFG]\ DF5 SF-JFDF\ DCtJGM EFU EHJ[ 
K[P :8MSG]\ D}<IF\SG SZJFGL +6 5âlTVM JW] 5|Rl,T K[P 5|YD VFJSvHFJS 5âlT4 K[<,L VFJS4 5|YD 
HFJS4 ;Z[ZFX lSDTGL 5âlTP VF p5ZF\T VgI ;FDFgI 5âlTVMGM p5IMU 56 YFI K[P ,LOM VG[ OLOMGL 
IMuITF T5F:IF 5KL ,LOM 5âlT V5GFJJFGL E,FD6 SZ[ K[P I]PS[PDF\ 56 T[ V5GFJFI K[P 5Z\T] 
VM:8=[,LIFGF SZJ[ZF VlWSFZLVM T[GM p5IMU SZJF N[TF GYLP 
 
s#f ,F\AF UF/FGL VD}T" YF56MGL pEF YI[,F N[JFGL R}SJ6L 
 VD}T" YF56M A[ 5|SFZGL K[P 
 s!f DIF"lNT VFI]QI WZFJTL Y56M H[JL S[ 5[8g84 SM5LZF.84 5ZDL8 JU[Z[P 
 sZf VDIF"lNT VFI]QI WZFJTL YF56M H[JL S[ 8=[0DFS"4 U]0lJ, JU[Z[P 
 DIF"lNT VFI]QI WZFJTL YF56MG[ ,LW[ N[J]\ pE] YT]\ CMI TM T[GF VFI]QISF/ NZdIFG H BR" TZLS[ 
U6L ,[J]\ HM.V[P S[8,LS JFZ T[G\] p5IMU VFI]QI 5]~ YFI T[ 5C[,F H[ T[G[ BR" TZLS[ U6L ,[JFDF\ VFJ[ K[P  
 VDIF"lNT VFI]QI WZFJTL YF56MG[ ,LW[ H[ N[J]\ pE] YFI T[GL R}SJ6L AFATDF\ U]\RJ6 pEL YFI 
K[P VCL4 N[JFGL R}SJ6L TZT H SZJL S[ S[D T[ 5|`G pEM YFI K[P 56 U]0lJ, 5[-LGF GOFDF\ DCtJGM EFU 
EHJ[ K[P VFYL VgI 5lZA/MG[ wIFGDF\ ,.G[ T[G]\ DF5 SF-J]\ HM.V[P 
 
s$f D}0L ,FE VG[ U[Z,FE 
 D}0L ,FE VG[ U[Z,FE VFSl:DS 38GF K[P T[G[ Wind falls SC[JFI K[P SM.56 ALÒ JF:TlJS 
J:T]VMGL T],GF lD<STGF D}<IDF\ V6WFIF" H[ S\. O[ZOFZ YFI T[G[ D}0L ,FE S[ U[Z,FE SC[JFI K[P 
X[ZAHFZDF\ VFJTF 5lZJT"GM VF 5|SFZGF CMI K[P ;FZL lC;FAL GLlTDF\ HIF\ ;]WL D}0L ,FE S[ U[Z,FEG]\ 
GF6FDF\ ~5F\TZ G YFI tIF\ ;]WL T[DGL GM\W SZJFDF\ VFJTL GYLP 
 
!P5P5 GOFSFZSTF DF5JFGL lJlJW 5âlTVMo 
W\WFSLI V[SDGL GOFSFZSTF DF5JFG DF8[ lJlJW 5âlTVMGM p5IMU YFI K[P H[GF äFZF V[SDGF 
GF6FSLI 5+SMG]\ lJ`,[QF6 VG[ lJJ[RG SZJFDF\ VFJ[ K[P T[GF äFZF VF56[ V[SDGL GOFSFZSTF4 ;âZTF4 
5|JFlCTTF4 SFI"1FDTF JU[Z[ AFATM HF6L XSLV[ KLV[P GOFSFZSTFG[ DF5JFGL lJlJW 5âlTVM GLR[ D]HA K[P 
!P T],GFtDS GF6FSLI 5+SM 
 W\WFGL GOFSFZSTF VG[ VFlY"S 5lZl:YlTGF UlTlX, J,6M SM. V[S H JQF"GF GF6F\SLI 5+SM 
5ZYL TFZJL XSFI GlCP VF DF8[ K[<,F +6 YL ;FT JQF"GF GOFG]SXFG BFTFVM VG[ 5FSF ;ZJ{IFGL 
T],GFtDS -A[ UM9J6L SZL GOFSFZSTF4 ;âZTF4 VFlY"S 5lZl:YlT JU[Z[ J,6M TFZJJFDF\ VFJ[ VG[ T[G[ 
VFWFZ[ H[ lJ`,[QF6 VG[ lJJ[RG SZJFDF\ VFJ[ T[G[ T],GFtDS GF6FSLI 5+SM äFZF YT]\ lJ`,[QF6 VG[ lJJ[RG 
SZJFDF\ VFJ[ T[G[ T],GFtDS GF6FSLI 5+SM äFZF YT]\ lJ`,[QF6 SC[JFDF\ VFJ[ K[P 
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 T],GFtDS -A[ UM9JJFDF\ VFJTF GF6FSLI 5+SMDF\ NZ[S lC;FAL AFATMGF VF\S0F JQF"JFZ 
;ZBFD6L Y. XS[ T[ ZLT[ UM9JJFDF\ VFJ[ K[P T[GF 5ZYL TOFJT XMWJFDF\ VFJ[ K[P T[G[ AFH]GF\ BFGFDF\ 
NXF"JJFDF\ VFJ[ K[P VFGL ;ZBFD6L SZL VG[ TOFJT DF5JFDF\ VFJ[ K[P VF TOFJT O[ZOFZG[ GLR[ D]HA 
NXF"JL XSFIP 
? JW38 5âlT V[8,[ S[ O[ZOFZG]\ TOFJTG]\ 5lZ6FD ;FNF VFS0FDF\ 
? TOFJTG]\ 5lZ6FD 8SFJFZLDF\ 
? ;FDFgI DF5GF 5+SM äFZF 
T],GFtDS -A[ ZH] YTF H]NF H]NF GF6F\SLI 5+SM GLR[ D]HA CM. XS[P 
 s!f T],GFtDS GOF G]SXFG BFTF 
 sZf T],GFtDS 5FSF ;ZJ{IF 
 s#f T],GFtDS 50TZ 5+SM 
 s$f SFI"XL, D}0L NXF"JTF T],GFtDS 5+SM 
VF 5+SMGL RRF" GLR[ D]HA K[P 
s!f T],GFtDS GOF G]SXFG BFTF 
 H]NF H]NF JQF"GF W\WFSLI SFIF"tDS 5lZ6FDM V[8,[ S[ GOFSFZSTF V\U[GL H]NL H]NL lJUTM sVFJS4 
BR" JU[Z[f GM T],GFtDS bIF, D/L ZC[ T[ DF8[ +6 YL ;FT JQF"GF GOF G]SXFG BFTFGL lJUTM V[8,[ S[ 
VFJS BR"GF4 VFS0FVMGL T],GF Y. XS[ T[ ZLT[ ZH] SZL O[ZOFZ V\U[GF 5lZ6FDMG[ 8SFJFZL S[ ;FNF VF\S0F 
ZH} SZJFDF\ VFJ[ K[P VFJSvBR"GF4 J[RF6DF\4 VFBZ :8MS4 VgI VFJSM JU[Z[DF\ YI[,F O[ZOFZM TYF VF\TZ 
;\A\WMGL GOFSFZSTF 5Z YTL V;ZM VG[ EFlJ J,6MG[ wIFGDF\ ,.G[ V[SDGL GOFSFZSTFG]\ ;DU| lJ`,[QF6 
VG[ lJJ[RG SZJFDF\ VFJ[ K[P 
 
sZf T],GFtDS 5FSF ;ZJ{IF 
 W\WFSLI V[SDMGL VFlY"S l:YlT HF6JF DF8[ 56 ;ZJ{IFG[ T],GFtDS ZLT[ UM9JL lJ`,[QF6 VG[ 
lJJ[RG SZJFDF\ VFJ[ K[P +6 YL ;FT JQF" NZdIFG S\5GLGL D}0L4 ,F\AFUF/FGF N[JF4 lD,STM JU[Z[DF\ 
O[ZOFZGF J,6M S[JF YIF K[P T[ JW38 NXF"JJF ;FNF VF\S0FVM S[ 8SFJZL äFZF ZH] SZJFDF\ VFJ[ K[P 
 
s#f T],GFtDS 50TZ 5+SM 
 T],GFtDS pt5FNG 50TZ 5+SM T{IFZ SZL lJ`,[QF6 K[<,F +6 YL ;FT JQF" NZdIFG 50TZGF D}/ 
TtJMDF\ SIF 5|SFZGF O[ZOFZ Y. XSIF K[PT[ wIFGDF\ ,. DF,;FDFG J5ZFX4 5|tI1F DH}ZL4 VG[ lXZM5ZL 
BRF"VMGF J,6MGM VeIF; SZ[ K[P 50TZGF VF NZ[S TtJMDF\ S[8,F 5|DF6DF\ JWFZM 38F0M YIM K[ T[GL S], 
50TZ 5Z S[JL VG[ S[8,L V;Z YFI K[P T[G]\ VF,[BG SZ[ K[P 50TZGF NZ[S TtJG]\ S], 50TZG[ wIFGDF\ ,. 
5|DF6 GÞL SZJFDF\ VFJ[ K[P VF 5+SM ;\RF,SMG[ lG6"I ,[JFDF\ p5IMUL AG[ K[P 
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s$f SFI"XL, D}0L NXF"JTF T],GFtDS 5+SM 
 S\5GLG]\ N[J]\ R]SJJFGL ;âZTF VG[ 5|JFlCTFGL ;ZBFD6L SZJF DF8[ K[<,F +6 YL ;FT JQF" 
NZdIFG SFI"XL, D}0L NXF"JTF T],GFtDS 5+SM T{IFZ SZJFDF\ VFJ[ K[P H[DF\ RF,] lD,STM VG[ RF,] N[JFDF\ 
;DFJ[X YTL NZ[S lC;FAL AFATMGF\ JQF" JFZ YI[, JWFZF 38F0FGL ZSDM S[ 8SFJFZL NXF"JTL EFlJ J,6MG]\ 
O[ZOFZ VFWFZ[ VF,[BG SZJFDF\ VFJ[ K[P 
 
sZf J,6 NXF"JTL 8SFJFZL 
 GF6F\SLI 5+SMGF lJ`,[QF6 lJJ[RG DF8[ J,6 NXF"JTL 8SFJFZLVM 56 V[S VUtIG]\ ;FWG K[P 
lC;FAL AFATMDF\ YI[, O[ZOFZG]\ D]<IF\SG J,6 NXF"JTL 8SFJFZL äFZF SZJFDF\ VFJ[ K[P V\NFH5+ 50TZGL 
5|lS|IF DF8[ W\WFSLI lJUTM J,6 NXF"JTL 8SFJFZL äFZF YT]\ lJ`,[QF6 B]A DNN~5 AGL ZC[ K[P +6 YL ;FT 
JQF"GF lC;FAL lJUTMGF VF\S0FVM wIFGDF\ ,. W\WFSLI ;FC;GL VFlY"S l:YlT VG[ GOFSFZSTF V\U[ J,6 
NXF"JTL 8SFJFZL SM. V[S 5FIFGF JQF"G[ wIFGDF\ ,. GÞL SZL lJ`,[QF6 W\WFSLI ;FC;GL EFlJ VFlY"S 
5lZl:YlTG]\ VF,[BG SZL XS[ K[P VF ZLTDF\ lC;FAL AFATMG[ JQF"JFZ UM9JJFDF\ VFJ[ K[P VG[ V[S JQF"G[ 
5FIFG]\ U6L T[ JQF"GF VF\S0FG[ !__ U6L VgI JQF"GF VF\S0FVM ;FY[ ;ZFBFJL 8SFJFZL U6JFDF\ VFJ[ K[P 
VF 5âlTGM p5IMU SZTL JBT[ W6L ;FJR[TL ZFBJL HM.V[P H[JL S[ 5FIFGF JQF"GL 5;\NULP 
 
s#f ;FDFgI DF5GF 5+SM 
 GF6FSLI lJ`,[QF6 VG[ lJJ[RG DF8[ T],GFtDS 5+SM4 J,6 NXF"JTL 8SFJFZLVM T[DH U]6MTZ 
;FWGMDF\ S\5GLGL lJlJW lC;FAL AFATMDF\ YTF O[ZOFZM4 S], lD,STM4 S], D}0L4 S], J[RF64 RMbBL 
lD,STMGF ;\NE"DF\ S[8,F 8SF O[ZOFZ YIM K[P T[JL DFlCTL p5ZMST 5+SM äFZF D/L XSTL GYLP ;FDFgI 
DF5GF 5+SM T{IFZ SZJFGL 5âlTDF\ 5FSF ;ZJ{IFDF\ NXF"J[, lJlJW lC;FAL AFATMG[ SM. V[S !__@ ;FY[ 
;ZBFJJFDF\ VFJ[ K[P H[D S[ S], D}0LG[ !__ 5|lTXT U6LG[ 5|[OZg; X[Z4 .lSJ8L X[Z D}0L JU[Z[GL 8SFJFZL 
GSSL YFI K[P VFD VF 5âlTDF\ lC;FALvAFATMG[ ;FDFgI DF5 ;FY[ ;ZBFJLG[ lG6"I ,[JFDF\ VFJ[ K[P 
VFD S\5GLGL GOFSFZSTF VG[ ;âZTF VFlY"S l:YlTG[ ALÒ S\5GL ;FY[ ;ZBFJLG[ lG6"I ,[JF DF8[ ;FDFgI 
DF5GF 5+SM T{IFZ SZJFDF\ VFJ[ K[P 
 
s$f lC;FAL U]6MTZ 
 .P;P !)_)DF\ V[,[S hF\0ZJM,[ ;F{ 5|YD U]6MTZ lJ`,[QF6GL 5âlT ;Z ;]lJS;LT ;\ZRGF ZH] 
SZLP GF6FSLI 5+SMDF\ ZH] SZ[,L H]NL H]NL lC;FAL AFATM V\U[GL ;\bIFtDS :J~5GL DFlCTL ZH] SZTF 
lJlJW VF\S0FVM JrR[GM TFlS"S VF\TZ ;\A\W wIFGDF\ ,. lC;FAL U]6MTZ T{IFZ SZJFDF\ VFJ[ K[P VF lC;FAL 
U]6MTZM T{IFZ SZL T[G]\ VY"38G SZL4 lJJ[RG SZL4 EFlJ J,6MGM bIF, D[/JL4 W\WFSLI V[SDGL JT"DFG 
VG[ EFlJ VFlY"S l:YlT4 GOFSFZSTF4 5|JFlCTTF4 ;âZTF JU[Z[GM bIF, D[/JJFDF\ VFJ[ K[P VF ;DU| 
5|lS|IFGM U]6MTZ lJ`,[QF6 SC[JFDF\ VFJ[ K[P sZ_f 
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 W\WFSLI V[SD ;FY[ ;\S/FI[, lJlJW 51FSFZM lJlJW C[T]VM DF8[ GF6FSLI 5+SMG]\ lJ`,[QF6 SZJF 
VF 5âlTGM p5IMU SZ[ K[P lC;FAL älQ8V[ J{7FlGS4 TFlS"S VG[ VY" ;EZ ZH]VFT SZL ZC[ VG[ 
lJ`,[QF6FtDS4 lJJ[RGFtDS 5lZ6FD ZH] SZJFG]\ ;FWG AGL ZC[ T[ ZLT[ V[S lC;FAL VF\S0FVMGM ALHF 
lC;FAL VF\S0F ;FY[G]\ U]6MTZLI HM0F6 CMJ] HM.V[P T[GL ZH]VFT +6 ZLT[ YFI K[P 5|DF6GF :J~5[4 
8SFJFZLDF\ VG[ U]6F\SDF\P 
 U]6MTZM H[ AFATMG]\ ;]RG SZ[ K[P T[G[ VG],1FLG[ T[GF RFZ 5|SFZ 5F0JFDF\ VFjIF K[P 
 
s!f 5|JFlCTTF S[ TZ,TFGF U]6MTZM 
 H[ U]6MTZM W\WFGF 8}SFUF/GF N[JF ;DI;Z R}SJJFGL XlST NXF"J[ T[G[ 5|JFCLTFGF U]6MTZ S[ 
TZ,TFGF U]6MTZM SC[JFI K[P H[JF S[ RF,] U]6MTZ VG[ 5|JFCL U]6MTZP 
 
sZf GOFSFZSTFGF U]6MTZM 
 H[ U]6MTZM W\WFGL ;DU| GOFSFZSTF TYF V;ZSFZSTF NXF"J[ K[P T[JF U]6MTZM GLR[ D]HA K[P 
 v SFRFGOFGM U]6MTZ 
 v RMbBF GOFGM U]6MTZ 
 v BR" U]6MTZ 
 v ;\RF,SLI U]6MTZ 
 v S], ZMSFI[,L D}0L 5Z J/TZ NZ 
 v RMbBL ZMSFI[,L D}0L 5Z J/TZ NZ 
 v DFl,SLGF E\0M/ 5Z J/TZ NZ 
 v S], lD,STMGM R,G NZ 
 v SFIDL lD,STMGM R,G NZ 
 v RF,] lD,STMGM R,G NZ 
 v SFI"XL, D}0LGM R,G NZ 
 v D}0L 5Z J/TZ NZ 
 v X[ZNL9 SDF6L 
 v X[ZNL9 l0lJ0g0 
s#f D}0L DF/BFGF U]6MTZM 
 v DFl,SL U]6MTZ 
 v N[JF .lSJL8L U]6MTZ 
 v lUIZL\U U]6MTZ 
 v SFIDL D}0L SFIDL lD,ST U]6MTZ 
 v jIFH VFJZ6 U]6MTZ 
s$f 5|J'lT NZGF U]6MTZM 
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 v :8MS R,G NZ 
 v N[JFNFZMGM U]6MTZ 
 v RF,] lD,STMGM U]6MTZ 
 v S], lD,STMGM U]6MTZ 
 
s5f E\0M/ 5|JFC 5+S 
 VF{nMlUS V[SD ;FY[ ;\S/FI[, lJlJW 51FSFZMG[ XSI T[8,L JW]DF\ JW] lC;FAL DFlCTL D/L ZC[JL 
HM.V[P T[J]\ lC;FAM V\U[GL JT"DFG lJRFZ WFZFG]\ DFGJ]\ K[P T[YL JT"DFG ;DIDF\ DM8F SNGF VF{nMlUS 
V[SDM JFlQF"S lC;FAM ;FY[ VgI GF6FSLI 5+SM T{IFZ SZ[ K[P E\0M/ 5|JFC 5+SG]\ 5'yYSZ6 SZL V[SDGF\ 
E\0M/ 5|Fl%T GF ;FWGM VG[ E\0M/GF p5IMUGL UlTlJWLGM VeIF; SZJFDF\ VFJ[ K[P 
 prR ;\RF,SMV[ V[SDGF S], E\0M/GM S[JL ZLT[ p5IMU SIM"P T[ V\U[G]\ lR+ D[/JL prR ;\RF,GGL 
SFI"1FDTF V\U[GM bIF, D[/JL XSFI K[P JT"DFG J{l`JS 5|JFCM T5F;TF V[J]\ TZL VFJ[ K[ S[ VD[ZLSF4 S[G[0F4 
lA|8G4 HF5FG VG[ .lg0IFGL DM8F EFUGL S\5GLVM JFlQF"S lC;FAMGL ;FY[ E\0M/ 5|U8 SZ[ K[P ,F\AFUF/FG]\ 
lWZF6 SZTL GF6FSLI ;\:YFVM H[JL S[ VF.P0LPALPVF.4 VF.P;LPVF.P;LPVF.P4 JU[Z[ SM5M"Z[8 HUTDF\ 
lWZF6 SZ[ K[P tIFZ[ V[SDGL GF6FSLI 5lZl:YTL HF6JF DF8[ E\0M/ 5|JFC 5+SG]\ 56 lJ`,[QF6 SZ[ K[P 
 
s&f ZMS0 5|JFC 5+S 
 W6LJFZ V[SDDF\ lJ5], GOM CMIP 5]ZTL SFI"XL, D]0L CMI4 KTF\ SZJ[ZF4 l0lJ0g0 8}SF UF/FGF AFSL 
N[JF JU[Z[ R]SJJF DF8[ ;\RF,SMGF CFY 5}ZTL ZMS0 G CMI4 5lZ6FD[ RMÞ; lC;FAL ;DI UF/F NZlDIFG 
SIF SIF ;FWGMDF\YL S[8,L ZMS0 D/L VG[ S. S. AFATM V\U[ ZMS0GL HFJS Y. T[ HF6JF DF8[ ZMS0 5|JFC 
5+S AGFJJFDF\ VFJ[ K[P ZMS0 H[JL 5|JFCL lD,STMGM z[Q9 p5IMU SZL V[SDGL GOFSFZSTF XFB VG[ 
lJ`J;GLITFDF\ JWFZM Y. XS[ T[ DF8[ ZMS0 5|JFCG]\ 5'YÞZ6 VFJxIS AG[ K[P ZMS0D[/ VG[ ZMS0 5|JFC 
5+S A\G[ 36F H]NF 5+SM K[P 
 
s*f ;DT]8 lJ`,[QF6 
 pt5FlNT J:T]GL 50TZ XMWJF l:YZ BR"GM ;DFJ[X SIF" lJGF OST Rl,T BR"GM H ;DFJ[X 
SZJFGL 5âlT ;LDF\T 50TZ TZLS[ VM/BFI K[P ;DT]8 lJ`,[QF6GM pN[X J[RF6GL V[JL ;5F8L XMWJFGM K[ 
S[ HIFZ[ W\WFDF\ VFJS VG[ BR" ;ZBF Y. ZC[ V[8,[ S[ GCL GOM S[ GlC G]SXFGGL l:YlT4 ;DT}8 lJ`,[QF6 
W\WFGF ;\RF,SMG[ DCtJGF lG6"IM ,[JFDF\ p5IMUL YFI K[P 
 ;DT]8 lJ`,[QF6 äFZF BR" 5Z V\S]X ZFBL XSFI K[P T[Ò4 D\NLDF\ pt5FNGGM lG6"I ,[JFDF\ ;[<; 
D[G[H[ZG[ K]8F EFUM AGFJJF S[ BZLNJFGM lG6"I ,[JFDF\ TOFJT 50TZ DF8[ JU[Z[ VG[S ZLT[ p5IMUL YFI 
K[P KTF VF 5âlTGL VD]S DIF"NFVM 56 K[P ;DIGF 5lZA/MGL VJU6GF4 BR"G]\ R]:T JUL"SZ6 D]xS[, 
EFJ 38F0FGL VlGQ9 V;Z JU[Z[P 
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s(f 0I] 5M8" RF8" 
 ZMSFI[,L D}0L 5ZGF J/TZGF NZDF\ O[ZOFZ YJF 5FK/ D]bI A[ 38SM HJFANFZ K[P ZMSFI[,L D}0L 
VG[ J[RF6 5ZGF GOFGL 8SFJFZL ZMSFI[,L D}0LDF\ O[ZOFZ YJF 5FK/ VG[S W\WFSLI 5lZA/M SFD SZTF CMI 
K[P VF 5lZA/MDF\ pt5FNG 1FDTF VG[ GF6FSLI GLlT B]A VUtIGF 5lZA/M K[P VF p5ZF\T S], 50TZ 
jIJCFZMGL 50TZ4 S], ZMSF64 8G" VMJZ JU[Z[ 5lZA/M 5Z V;Z SZTF CMI K[P ZMSFI[,L D]0L 5Z J/TZ 
NZ V[ SM. 56 W\WFGL ;JFUL" GOFSFZSTF NXF"J[ K[P ZMSFI[,L D}0L 5Z J/TZ NZG[ 0I] 5M\g8 äFZF lJ`,[QF6 
SZL GOFSFZSTFGM bIF, D[/JJF VF RF8"GM ;F{ 5|YD p5IMU VD[lZSFGL 0I] 5Mg8 S\5GLV[ SIF" CMJFYL VF 
RF8" 0I] 5Mg8 RF8" TZLS[ VM/BJFDF\ VFJ[ K[P J:T]GL 50TZDF\4 ZMSFI[,L D]0LDF\ J:T]GF J[RF6DF\ YTF 
O[ZOFZGL V;Z ALÒ ZLT[ SCLV[ TM W\WFGF SFIF"tDS spt5FNSf 5F;F VG[ GF6FSLI 5F;FVM JrR[GF VF\TZ 
;\A\W 0I] 5Mg8 RF8" NXF"J[ K[P sZ!f 
 VF RF8" ;\RF,SM DF8[ p5IMUL 5]ZJFZ YIM K[P ZMSFI[,L D}0L 5ZGF J/TZ NZ 5Z V;Z SZTF 
lJlJW 5lZA/M 5Z SIF 5|DF6DF\ S[JL ZLT[ wIFG VF5J]\ T[ V\U[ RMÞ; 5|SFZGL GLlT 30L XSFI K[P VG[ JW] 
;FZF SFIF"tDS 5lZ6FDM D[/JL XSFI K[P VG[ JW] ;FZF SFI"tDS 5lZ6FDM D[/JL XSFI K[P J[RF6DF\ O[ZOFZGL 
V;Z4 lD,STM4 RF,] lD,STM4 :8MS4 N[JFNFZM4 ZMS0 JU[Z[DF\ O[ZOFZ YJFYL T[GL V;Z S[8,L YFI T[ 0I] 5Mg8 
RF8" äFZF HF6L XSFI K[P ;\RF,SM BR" 5Z V\S]X ZFBJF DF8[ 0I] 5Mg8 RF8" p5IMU SZ[ K[P JQF" NZlDIFG 
SIF SIF 5lZA/MDF\ S[8,M O[ZOFZ YIF T[ 0I] 5Mg8 RF8" äFZF HF6L XSFI K[P 
 S\5GLGL SFDULZLDF\ ;]WFZM SZJM CMI TM ZMS[, NZ[S ~l5IF NL9 J[RF6 JWFZLG[ VF5JF RMbBF 
GOFGM UF/M JWFZLG[ T[D SZL XSFIP J/L GOFGM UF/M ;]WFZJM CMI TM J[R[, DF,GL 50TZ VYJF J[RF6 
JCLJ8L BR" JU[Z[ V\S]XLT SZLG[ T[D SZL XSFIP 
 VFD4 p5ZMST lJlJW 5âlTVMGM p5IMU GOFSFZSTFGL p5IMUL DFlCTL GOFSFZSTFGF U]6MTZ 
5ZYL D/[ K[P SFRF GOFGM TYF RMbBF GOFGM U]6MTZ VG[ ZMSF6 5Z J/TZG lJlJW U]6MTZM W\WFGL 
GOFSFZSTFGM ;FZM bIF, VF5[ K[P VFG[ VFWFZ[ ZMSF6SFZM W\WFGL ;DU| SFI"1FDTFGM TYF A\[SM W\WFGL ,MG 
5ZT SZJFGL XlSTGM bIF, D[/JL XS[ K[P 
 
!P& SFI"XL, D}0LG]\ JUL"SZ6 
!P&P! 5|:TFJGF 
 DFGJLI ÒJGGL VFlY"S 5|J'lTGM 5lZ3 GF6FGL VF;5F; OIF" SZ[ K[P GF6F\ V[8,[ S[ DFGJLI ÒJG 
;\:S'lTDF\ RS| VG[ VluG XMW[ H[ 5lZJT"GG]\ ;H"G SI]" V[J]\ H ;H"G GF6F\ VG[ GF6F\ D}<I DF5JFGL 5âlTV[ 
SI]" K[P VFlY"S4 ;FDFÒS4 ZFHSLI VG[ VD]S V\X[ WFlD"S 5|JlTVMGM ;O/TFGF DF5N\0 56 GF6F\ K[P GF6F\ 
V[ W\WFSLI 1F[+DF\ VFlY"S XlSTGM :+MT K[P H[GFYL T[ 5MTFGF VFlY"S jIJCFZM 5}ZF SZ[ K[P 
 VF GF6F\ VG[ VFlY"S 5|UlTDF\ DM8F EFU EHJ[ K[P H[DF\ GF6F\ jIlST 5MT[ VYJF TM T[GF 
EFULNFZM 5F;[YL D[/J[ K[P VG[ SIFZ[S ACFZGF VYJF pKLGF GF6F DF\YL 56 W\WM R,FJ[ K[P VFlY"S 
pNFZLSZ6 VG[ J{l`JSZ6GF SFZ6[ GF6FSLI AHFZ :YFlGS S[ ZFQ8=LI G ZC[TF VF\TZZFQ8=LI AgIF K[P T[GF 
5|SZ6v! o GF6F\SLI V;ZSFZSTF V[S ;DH}TL  
 
26 
5|SFZDF\ XZTM4 p5IMULTFDF\ D}/E}T 5lZJT"GM YIF\ K[ H[DF\ BF; SZLG[ I]ZM AMg04 I]ZM l0A[gRZ4 O[S;L 
AMg04 hLZM AMg04 SgJ8L"A, AMg04 8=L5, VM%XG AMg04 ÒP0LPVFZP4 V[P0LPVFZP lJU[Z[ H[JF GJF GF6F\lSI 
;FWGM pnMUGF GF6FSLI DF/BFGL 5lZEFQFF AN,L K[P 
 VY"XF:+GF\ lGIDM VFWFlZT RMSS; J/TZ D/J]\ HM.V[P HM W\WFSLI jIF5FZM V[SD VF lNXFDF\ 
lGQO/ HFI TM T[GF DF8[ 5|FZ\lES D}0L 5ZT D[/JJFGF S[ R}SJJFGF 56 5|`GM pEF YFI K[P VFYL H NZ[S 
VFlY"S 5|J'lTDF\ GF6\] S[ E\0M/ VU|:YFG WZFJ[ K[P ZMSFI[, GF6F\ DF\YL VgI GF6F\ pEF SZJFDF\ W\WFGL 
;O/TF K[P GF6FSLI lC;FAM VFJS J'lâ ATFJTF CMI TM ;O/TFG]\ DF5N\0 K[P 
 W\WFSLI 5|J'lTDF\ GFTF D[/JJF SZTF GF6FGM J5ZFX S[ p5IMU DCtJGM AG[ K[P JT"DFG lJSF;XL, 
VY"T\+DF\ GF6F\ D[/JJFGF 5]QS/ ;FWGM p5,aW K[P 5Z\T] VF GF6FG[ W\WFSLI 5|J'lTDF\ RMÞ; C[T] DF8[ 
SFI"1FDTFYL JF5ZJFDF\ S[ p5IMU SZJFDF\ VFJ[ tIFZ[ T[DF\YL IMuI J/TZ D/L XS[ K[P 
 VF\TZZFQ8=LI AHFZDF\ GF6F\SLI 5lZl:YlT AN,FTF\ D}/E}T ZLT[ pKLGL D}0L S[ l:YZ D}0LGF ;LDF 
RLgCM 5Z O[Z lJRFZ6F DFU[ K[P H[DF\ J[gRZ S[5LU,4 S[8ZL\U ;lJ";[ GJL lNXF BM,L K[P 
 
!P&PZ D}0LGM VY" 
 W\WFSLI IMHGF UD[ T[8,L VFSQF"S CMI T[D KTF GF6F\ l;JFI T[ IMHGF V[S S<5GF H ZC[X[P pnMU 
DF8[ SFRM DF, BZLNJF4 I\+M TYF lD<STM J;FJJF4 DH}ZL TYF VgI BRF" R}SJJF 5}ZTF 5|DF6DF\ GF6]\ CMJ] 
VFJxIS K[P VFYL pnMUM DF8[ GF6]\ ÒJGNFG ZST ;DFG K[P 
 ccJ[5FZ W\WFDF\ H[ GF6F\ 5|F%T SZJFDF\ VFJ[ K[ T[G[ D}0L TZLS[ VM/BJFDF\ VFJ[ K[P GF6F\ jIJ:YFG]\ 
VUtIG]\ SFI" D}0L D[/JJFG]\ K[Pcc 
 IMuI D}0L DF/B]\ GF6FSLI .DFZTGM 5FI K[P VFYL D}0L DF/BFGL ZRGF SZTL JBT[ S\5GLGM 
5lZl:YlTGM bIF, ZFBJM H~ZL K[P S\5GLGF IMuI D}0LDF/BFGF 30TZ ;DI[ VG[S 5lZA/GMGM lJRFZ SZJM 
50[ K[P pnMU W\WFG[ R[TGJ\TF VG[ WDWDTF ZFBJF GF6]\ VlGJFI" K[P VF GF6F\G[ D}0L TZLS[ VM/BJFDF\ 
VFJ[ K[P 
 
!P&P# D}0LGF 5|SFZ 
 W\WFSLI IMHGFG[ l;â SZJF DF8[ GF6F\ ~5L H~lZIFT ZC[ K[P VF D}0L A[ :J~5GL VYJF A[ 
5|SFZGL K[P V[S H[ W\WFGL V\NZ ;TT ZFBJL 50[ T[JL D}0LP H[G[ l:YZ D}0L SC[JFDF\ VFJ[ K[P ALÒ H[ W\WFGL 
V\NZ VG[ ACFZ OZTL ZC[ T[JL D}0LG[ SFI"XL, D}0L SC[JFDF\ VFJ[ K[P H[GF 5|SFZM GLR[ D]HA K[P 
 
v l:YZ D}0L 
 l:YZ lD<FSTMDF\ ZMSFI[,L D}0L V[8,[ l:YZ D}0LP pnMU W\WFGL X~VFTYL pnMU W\WF RF,] ZFBJF 
DF8[ H[ D}0L S\5GLGL l:YZ lD<ST H[JL S[ DSFG4 HDLG4 I\+M4 %,Fg84 OGL"RZ JU[Z[DF\ ZMSFI[, CMI T[JL l:YZ 
D}0L S[ :YFIL D}0L S[ ,F\AFUF/FGL D}0L SC[JFI K[P 
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v l:YZ D}0LGL jIFbIF 
 l:YZ D}0LGL ;DH}lT DF8[ H]NF H]NF ,[BSMV[ H]NL H]NL jIFbIFVM VF5[,L K[P T[ GLR[ 5|DF6[ K[P 
 
s!f V[lZS SMC,ZGF DT[ 
 ccl:YZ lD<FSTMG]\ S]8]\A S[8,]\ lJXF/ m H[DF\ HDLG4 DSFG4 I\+ ;FDU|L4 VMHFZM4 OGL"RZ4 lOSR;"4 
VMOL;GF ;FWGM4 5[8g84 ALAF JU[Z[GM ;DFJ[X SZJFDF\ VFJ[ K[P H[DG]\ sHDLG l;JFIGL lD<STMG]\f VFI]QI 
DIF"lNT K[P lD<FSTGF ;DU| p5IMUGF\ JQFM" NZdIFG T[GL lS\DT 3;FZFGL HMUJF. äFZF OF/JL N[JFDF\ VFJ[ 
K[P  sZZf 
 
sZf zL D[S[ghL VG[ DLRGF DT[ 
 ccH[ lD<FSTMG[ 8}\SF UF/FDF\ J[RF6 äFZF ZMS0GF :J~5DF\ O[ZJL N[JFDF\ VFJTL GYL4 T[ lD<FSTMG[ 
SFIDL lD<FSTM SCL XSFI K[Pcc sZ#f 
 
s#f zL HCMG :8]V8[" lD,GF DT[ 
 cc:YFIL D}0L DCN V\X[ SFIDL 5|SFZGF ;FWGM H[JF S[ DSFG4 I\+M4 %,Fg84 VMHFZM JU[Z[DF\ ZMSFI[,L 
ZC[ K[ VG[ pt5FNGGF 5lZA/M TZLS[ ,F\AF ;DI ;]WL SFD VF5[ K[P VFD H[ D}0LZMSF6G]\ Vl:TtJ 
,F\AFUF/F ;]WL RF,] ZCL XS[ VG[ ;FYM;FY T[GF 5ZG]\ J/TZ 56 T[8,F H ;DI ;]WL D/T]\ ZC[ T[ D]0LG[ 
SFIDL D}0L SCL XSFIPcc sZ$f 
 p5ZGF lJäFGMGL jIFbIFVM 5ZYL V[J]\ TFZJL XSFI S[ l:YZ D}0LGM ;DIUF/M ,F\AM CMI K[P T[DF\ 
TZ,TFG]\ 5|DF6 VMK]\ CMI K[P lD<FSTM 3;FZFG[ 5F+ CMI K[P VF lD<FSTMGL SFIDL H~lZIFT ZC[ K[P VF 
lD<FSTMDF\ HMBDG]\ TtJ JW] CMI K[P VG[ lJlJW pnMUMDF\ T[G]\ 5|DF6 lJlJW HFTG]\ ZC[ K[ VG[ pnMUG[ 
l:YZ D}0LGL H~lZIFT lJ5], DF+FDF\ ZC[ K[P 
 
v SFI"XL, D}0L 
 H[ D}0LG]\ ~5F\TZ ZMS0DF\ VG[ ZMS0G]\ ~5F\TZ SZL V[JL H RF,] lD<FSTMDF\ YT]\ ZC[T]\ CMI T[JL D}0LG[ 
ccSFI"XL, D}0Lcc SC[JFI K[P W\WFG[ SFI"XL, ZFBJF DF8[ BZLNL4 pt5FNG VG[ J[RF6 JrR[ H[ ZSD ZMSFI K[ T[ 
SFI"XL, D}0L S[ 8}\SFUF/FGL D}0L TZLS[ VM/BFI K[P SFI"XL, D}0LDF\ DF,GM :8MS4 N[JFNFZM4 ,[6LC}\0L4 CFY 5Z 
ZMS04 :5[Z 5F8"; JU[Z[ lD<FSTMGM ;DFJ[X YFI K[P VF p5ZF\T RF,] N[JFDF\ N[6NFZM4 N[JLC}\0L4 A[gS VMJZ 
0=FO8 S[ 8}\SFUF/FGL ,MGGM ;DFJ[X YFI K[P 
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v SFI"XL, D}0LGL jIFbIFVM 
s!f Professor S. C. Kuchhal 
 "Gross working capital may be used to refer to total current assets and net 
working capital refers to the surplus to current assets over current liabilities" sZ5f 
 
sZf zL U[:8G AU"GF DT[ 
 ccW\WFGL RF,] lD<STM H[ V[S :J~5DF\YL ALHF :J~5DF\ AN,FIF SZ[ K[P T[G[ SFI"XL, D}0L SC[JFI 
K[P SFI"XL, D}0L V[8,[ W\WFGL ACFZ VG[ V\NZ TZTL VG[ OZTL D}0LPcc sZ&f 
 p5ZGF lJäFGMGL jIFbIFVM 5ZYL V[J]\ TFZJL XSFI S[ SFI"XL, D}0LGM ;DI UF/M 8}\SM CMI K[P 
ZMS0GL TZ,TFG]\ 5|DF6 JW] CMI K[ VG[ VF lD<STM 3;FZFG[ 5F+ VMKL HMJF D/[ K[P VF D}0LDF\ HMBDG\] 
TtJ VMK]\ HMJF D/[ K[ VG[ VF D}0LGL H~lZIFT SFIDL ZC[ K[P lJlJW pnMUMDF\ VF D}0LG]\ 5|DF6 H]N] H]N] 
HMJF D/[ K[P 




l:YZ D}0L SFI"XL, D}0L 
! ;DIUF/M l:YZD}0LD\F GF6]\ ZMSF6 ,F\AFUF/F DF8[ 
SZJFDF\ VFJ[ K[P l:YZ lD<FSTMGF 
ÒJGSF/ ;]WL T[DF\YL ,FEM D/TF ZC[ 
K[P 
SFI"XL, D}0L 8}\SFUF/FG]\ ZMSF6 K[P pt5FNG 
5|lS|IF TYF J[RF6DF\YL D/TF GF6F\GL 




VF{nMlUS V[SDDF\ l:YZ D]0LGL 
H~lZIFT 56 JW]DF\ JW] ZC[ K[P S], 
D}0LGF *_@ l:YZ D}0LDF\ ZMSF6 YFI K[P
S], D}0LDF\ SFI"XL, D}0LG]\ 5|DF6 VF{nMlUS 
V[SDDF\ #_@ H[8,]\ ZC[ K[P 
# H~lZIFTG]\ 
5|DF6 
VF{nMlUS V[SDDF\ l:YZ D}0LGL 
H~lZIFT 5|DF6DF\ JW] ZC[ K[P S], 
D}0LGF *_@ D}0LDF\ ZMSF6 YFI K[P 
S], D}0LDF\ SFI"XL, D}0LG]\ 5|DF6 VF{nMlUS 
V[SDDF\ #_@ H[8,]\ ZC[ K[P 
$ 3;FZFGL 
HMUJF. 
l:YZ D}0L 5FK/ SZJFDF\ VFJTF BR"G[ 
T[GF ÒJGSF/ NZdIFGGF JQF"DF\ JC[\RL 
N[JFIF K[ VG[ JQFM"JQF" 3;FZF S[ VgI 
SM. :J~5[ GPG]P BFT[ pWFZJFDF\ VFJ[ 
K[P 
SFI"XL, D}0L 5FK/ YTM BR" H[ JQF"DF\ YIM 
CMI T[ H JQF"DF\ GPG]P BFT[ pWFZLG[ DF\0L 
J/FI K[P T[GF lC;FAM DF8[ 3;FZF H[JL 
HMUJF.GL H~Z ZC[TL GYLP 






l:YZ D}0L SFI"XL, D}0L 
5 ZMS0GL 
TZ,TF 
l:YZ D}0LDF\ ZMSFI[, GF6FG]\ h05L 
ZMS0DF\ ~5F\TZ SZL XSFT]\ GYLP V[8,[ S[ 
l:YZ D}0LGL ZMS0DF\ TZ,TF B}A H 
VMKL CMI K[P 
SFI"XL, D}0LDF\ ZMSFI[, GF6F\GL ZMS0GL 
TZ,TF B}A JWFZ[ K[P T[G]\ ZMS0DF\ h05YL 
~5F\TZ Y. XS[ K[P 
& O[ZOFZMG]\ 
5|DF6 
l:YZ D}0LDF\ O[ZOFZ B}A VMKF YFI K[ 
VG[ YFI tIFZ[ T[ ;FDFgI ZLT[ DM8F CMI 
K[P ;FDFgI ZLT[ 5}ZTL D}0L CMI TM H 
T[G]\ l:YZ D}0LDF\ ~5F\TZ YFI K[P 
SFI"XL, D}0LDF\ T],GFtDS ZLT[ JWFZ[ O[ZOFZM 
YFI K[P SFZ6 S[ pt5FNGGF 5|DF6DF\ YTF 
O[ZOFZM T[G[ V;Z SZ[ K[P VFYL T[DF\ 
GF6F\EL0 VG[ GF6F\ K}8GF TAÞM HMJF D/[ 
K[P 
s:+MT o  Bhattacharya  Hreshikesh  :  Working Capital management –Strategies and 
Techniques,  Prentice Hall of India, New Delhi, 2006, p.36.) 
 
!P&P$ SFI"XL, D}0LGM VY" v jIFbIF 
 H[ D}0LG]\ ~5F\TZ ZMS0DF\ VG[ ZMS0G]\ ~5F\TZ 5}ZL V[JL H RF,] lD<FSTMDF\ YT]\ ZC[T]\ CMI T[JL D}0LG[ 
ccSFI"XL, D}0Lcc SC[JFI K[P W\WFG[ SFI"XL, ZFBJF DF8[ BZLNL4 pt5FNG VG[ J[RF6 JrR[ H[ ZSD ZMSFI K[ T[ 
SFI"XL, S[ 8}\SFUF/FGL D}0L TZLS[ VM/BFI K[P 
 SFI"XL, D}0L V[ W\WFDF\ 8}\SFUF/FGL D}0L K[P T[G]\ RS| lC;FAL JQF" H[8,]\ GFG]\ CMI K[P T[ pt5FNG4 
ZMSF64 :8MS4 :8M;"4 N[JFNFZ VG[ ZMS0GL TZ,TF DF8[ H~ZL K[P SFI"XL, D}0L ZMHAZMHGF W\WFGF RF,] BR"G[ 
5CM\RL J/JF DF8[ H~ZL D}0L K[P SFI"XL, D}0LG[ cOZTL D}0Lc SC[JFDF\ VFJ[ K[P T[G]\ SFZ6 V[ K[ S[ T[ RS|GF 
:J~5[ OZTL ZC[ K[P pt5FNG 5|JFCG[ RF,] ZFBJF DF8[ SFI"XL, D}0L VtI\T H~ZL K[P 
 
sZf SFI"XL, D}0LGM RS|FSFZ 5|JFC 
 V[SDG[ S\5GLG[ SFI"ZT AGFJJF H[ D}0LGL H~lZIFT ZC[ K[ T[ D}0LG[ SFI"XL, D}0L SC[JFDF\ VFJ[ K[P 
VF D}0LGM SFRMDF, BZLNJF4 DH}ZL R}SJJF4 T[DH JFCG jIJCFZ4 A/T6 VG[ ZMÒ\NF BRF"VMGL R}SJ6LDF\ 
SZJFDF\ VFJ[ K[P 5|lS|IFGF BRF"VM R}SjIF 5KL T{IFZ DF, 5Z lJTZ6 BRF" R}SJJFDF\ VFJ[ K[P T{IFZ DF,G]\ 
J[RF6 YFI tIFZ AFN ,[6F\GL J;},FT SZJFDF\ VFJ[ V[8,[ OZLJFZ ZMS0 5|F%T YFI K[ VG[ ZMS0DF\YL 
SFRFDF,GL BZLNL YFI K[P VFD SFI"XL, D}0LV[ RS|GF :J~5[ OZTL ZC[ K[P VD]S ,MSM SFI"XL, D}0LG]\ 
JUL"SZ6 GLR[ 5|DF6[ SZ[ K[P 
 s!f SFI"XL, D}0L o (Gross working capital) 
 sZf RMbBL SFI"XL, D}0L o (Net working capital) 
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 SFI"XL, D}0LGF JUL"SZ6 5|DF6L SFI"XL, D}0LGL jIFbIF GLR[ 5|DF6[ K[P 
 
v S], SFI"XL, D}0LGL jIFbIFVM 
 H]NL H]NL RF,] lD<FSTMGM ;ZJF/M S], SFI"XL, D}0L NXF"J[ K[P H[D S[ SFRM DF,4 T{IFZ DF,4 ,[6L 
C}\0L4 A[\S ZMS04 l;,SGM ;ZJF/M SZTF H[ ZSD VFJ[ T[G[ S], SFI"XL, D}0L SC[JFDF\ VFJ[ K[P  
S], SFI"XL, D}0L =  S], RF,] lD<STM 
 
s!f A[S VG[ DL0GF o 
 ccS], SFI"XL, D}0L V[8,[ S], RF,] lD<FSTMcc sZ*f 
 
sZf zL HCMG :8]VR" DL, 
 ccRF,] lD<FSTMGM ;ZJF/M V[8,[ W\WFGL S], SFI"XL, D}0LPcc sZ(f 
 
s#f Watson and Brigham 
 "Working capital refers to a inbestment in short-term assets, cash, short term 
securities accounts receivables and inventories" sZ)f 
 
v RMbBL SFI"XL,D}0LGL jIFbIFVM 
 RF,] lD<FSTMDF\YL RF,] N[JF\ AFN SZTF H[ ZSD VFJ[ T[G[ RMbBL SFI"XL, D}0L SC[JFDF\ VFJ[ K[P 
 RMbBL SFI"XL, D}0L = RF,] lD<FSTM v RF,] HJFANFZLVM 
 
s!f zL CMU,[g0GF DT[ 
 ccSFI"XL, D}0L V[JL D}0LG]\ J6"G K[ H[ SFIDL GYLP 5Z\T] SFI"XL, D}0LGM ;FDFgI p5IMU RF,] 
lD<FSTMYL RM50[ lS\DTDF\YL RF,] N[JF\ SZTF\ H[ TOFJT VFJ[ T[G[ RMbBL SFI"XL, D}0L SC[ K[Pcc s#_f 
 
sZf zL l,\SGGF DT[ 
 ccRF,] lD<FSTMGL lS\DTGF ;ZJF/FDF\YL RF,] HJFANFZLVM AFN SZJFYL H[ ZSD VFJ[ T[ RMbBL 
SFI"XL, D}0Lcc s#!f 
 
s#f ;L 0A<I] U[:8G AU"GF DT[ 
 ccSFI"XL, D}0L p5ZGL T],GFtDS RRF" V[8,[ RF,] lD<FSTMGM RF,] HJFANFZL 5ZGM JWFZMPcc s#Zf 
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s$f CA"Z .P NMU, 
 ccSFI"XL, D}0L V[8,[ RF,] lD<FSTMG[ RF,] HJFANFZL p5ZGM JWFZMPcc s##f 
 RF,] SFI"XL, D}0LGL V\NZ S], lD<FSTM4 ZMS04 pt5FNG4 SFRM DF,4 T{IFZ DF,4 J[RF6 N[JFNFZM VG[ 
A[\S l;,SGM ;DFJ[X YFI K[P HIFZ[ RMbBL SFI"XL, D}0LGL V\NZ RF,] lD<FSTM DF\YL RF,] N[JF\ AFN SZTF\ H[ 
ZSD VFJ[ T[GM ;DFJ[X SZJFDF\ VFJ[ K[P RMbBL SFI"XL, D}0L äFZF S\5GLGL GF6FSLI ;âZTF VG[ 
,F\AFUF/FGF ZMSF6M SZL XSFI V[D K[ S[ GCL\ T[ V\U[GL DFlCTL D/[ K[P 
 
!P&P5 SFI"XL, D}0LGF 5|SFZM 
 W\WFDF\ SFI"XL, D}0L A[ 5|SFZGL CMI K[P V[S SFID DF8[ W\WFDF\ ZMSF. ZC[ T[JF 5|SFZGL D}0L H[G[ 
SFIDL SFI"XL, D}0L SC[JFI K[P ALÒ H~lZIFT 5|DF6[ AN,FTL CMI T[JF 5|SFZGL D}0L H[G[ cc5lZJT"GXL, 
SFI"XL, D}0Lcc SC[JFDF\ VFJ[ K[P  
v SFIDL SFI"XL, D}0L 
 W\WFDF\ S[8,LS RF,] D}0L SFID DF8[ ZMSF. ZC[ K[P W\WFDF\ VMKFDF\ VMKM VD]S SFRF DF,GM :8MS4 
VW" T{IFZ DF, VG[ T{IFZ DF, GM :8MS ZFBJM 50[ K[P 5UFZ VG[ DH}ZL TYF VgI 5ZM1F BRF" lGIlDT 
R}SJJF 50[ K[P VFJL SFIDL SFI"XL, D}0L A[ 5|SFZGL CMI K[P 
 
s!f VFZ\EGL SFI"XL, D}0L 
 NZ[S W\WFDF\ X~VFTG[ TAÞ[ S[8,LS RF,] D]0LGL jIJ:YF SZJL 50[ K[P H[YL W\WF DF\YL GF6F\ D/[ T[ 
5C[,FGL 5MTFGL HJFANFZL VNF SZL XSFIP X~VFTDF\ A[\S DF\YL XFB G D/[ N[JFNFZMG[ XFB 5Z J[RF6 
SZJ]\ 50[ ,[6NFZMG[ TFtSFl,S GF6F\ R}SJJF\ 50[ VF DF8[ GF6F\ R}SJJF 50[ GF6F\GL H~Z 50[ K[P 
 
sZf ZMÒ\NL SFI"XL, D}0L 
 W\WFG[ lGIlDT RF,] ZFBJF H[ RF,] D}0LGL H~Z ZC[ K[P T[JL D}0LG[ lGIlDT SFI"XL, D}0L SC[JFDF\ 
VFJ[ K[P lGIlDT W\WF DF8[ S[8,LS ZSD SFRF DF,GF VG[ VW" T{IFZ DF,GF :8MSDF\ ZFBJL 50[ K[ VG[ T{IFZ 
DF,GM VD]S :8MS SFID ZFBJM H 50[ K[P VFD4 RF,] lD<FSTMGM RF,] N[JF\ 5ZGM JWFZM V[8,[ ZMÒ\NL 
SFI"XL, D}0LP HM VFJL D}0L 5}ZTF 5|DF6DF\ CMI TM W\WM ;Z/TFYL RF,L XS[ K[P 
 
ZP 5lZJT"GLX, SFI"XL, D}0L 
 S[8,F\S W\WFVMDF\ DM;DL DF\U VG[ lJlXQ8 ;\HMUM D]HAGL DF\UG[ 5CM\RL J/JF JWFZFGL SFI"XL, 
D}0LGL H~Z ZC[ K[P T[JL D}0LG[ 5lZJT"GLX, SFI"XL, D}0L SC[JFDF\ VFJ[ K[P 
 
s!f DM;DL SFI"XL, D}0L 
 VD]S DM;DDF\ SFRFDF,GL BZLNL SZJF DF8[ JWFZFGL D}0LGL H~lZIFT ZC[ K[P T[JL D}0LG[ SFI"XL, 
D}0L SC[JFDF\ VFJ[ K[P NFPTP JZ;FN VFJTF lAIFZ6GL ;FY[ I]lZIF BFTZ GFBJFDF\ VFJ[ K[P VF DF8[ 
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O8L",F.hZGF SFZBFGFVMDF\ JZ;FN VFJTF 5C[,F SFRF DF,GL BZLNL SZL JWFZFGF DH}ZM ZMSL pt5FNG 
SZJ]\ 50[ K[P H[YL JWFZ[ I]lZIFGL H~ZLIFT pEL YFI tIFZ[ J[RF6 DF8[ I]lZIFBFTZ T{IFZ CMI4 VF C[T] DF8[ 
SFDR,Fp GF6FGL jIJ:YF SZL H~ZLIFT 5}ZL SZJFDF\ VFJ[ K[P 
 
sZf BF; SFI"XL, D}0L 
 W\WFGL V6WFZL VFJTL H~ZLIFTM 5}ZL SZJF DF8[ H[ JWFZFGL SFI"XL, D}0LGL H~lZIFT ZC[ K[P T[JL 
D}0LG[ BF; SFI"XL, D}0L SC[JFDF\ VFJ[ K[P 36F\ ;\HMUMDF\ BF; DF\UGL H~ZLIFT JC[TL CMI K[P NFPTP WZTL 
S\5 VFJTF T\A]GL DF\U JWL4 I]â OF8L GLS/TF NJFVMGL H~ZLIFT JW[ K[P V[SFV[S D\NL VFJL 50TF GF6F\GL 
DF\U pEL YFI K[P EFJM JWJF DF\0[ tIFZ[ DF,GM :8MS SZL C0TF, S[ S]NZTL VF5lTG[ SFZ6[ JWFZFGF GF6FGL 
H~Z 50[ K[P 
 
!P&P& SFI"XL, D}0LG\] DCtJ 
 SFI"XL, D}0LG]\ GF6FDF\ VG[ GF6F\G]\ SFI"XL, D}0LDF\ ;TT ~5F\TZ YT]\ ZC[ K[P SFRMDF, BZLNFI S[ 
SFDNFZMG[ DH}ZL R}SJFI tIFZ[ GF6FG]\ SFI"XL, D}0LDF\ VG[ T{IFZ DF,G]\ ZMS0 J[RF6 YFI K[ S[ pWFZ J[RF6YL 
p3ZF6LGL J;},FT YFI tIFZ[ SFI"XL, D}0LG]\ GF6FDF\ ~5F\TZ YFI K[P pt5FNG 5|JFCG[ RF,] ZFBJF DF8[ 
SFI"XL, D}0L VtI\T H~ZL K[P  
 ;FDFgI ZLT[ SFI"XL, D}0LGL H~ZLIFTGM ;DIUF/M V[S JQF"GM V\NFHJFDF\ VFJ[ K[P H[D SFI"SFZL 
RS|GM ;DIUF/M VMKM T[D SFI"XL, C}\0LGM pY,F NZ pRM T[D T[DF\YL GL5HTM GOM JW]P 
 SFI"XL, D}0LG]\ DCtJ W\WFGL HJFANFZL 5FS[ T[D R}SJJF TYF J[RF6 VG[ pt5FNGGL RMÞ; ;5F8L 
HF/JJFGL ãlQ8V[ JW] K[P VF D}0L VMKFDF\ VMKF ;DI DF8[ J5ZFI[, ZC[ T[JL jIJ:YF CMJL HM.V[P T[GM 
5|JFC SM. 56 ~SFJ8 JUZ ;TT VlJZT56[ JC[TM ZC[JM HM.V[P 
 SFI"XL, D}0L VMKFDF\ VMKF BR[" D/JL HM.V[P H[YL BR" 38[P 5lZ6FD[ DC¿D GOM D[/JL XSFIP 
SFI"XL, D}0LYL pt5FNG ;TT HF/JL XSFI K[P 5lZ6FD[ T[ J[RF6 HF/JL W\WFGL ULGTFDF\ JWFZM SZ[ K[P 
SFI"XL, D}0L DF,vDH}ZL4 A/T6 BR" R}SJJFDF\ T[DH T[Ò D\NLDF\ Z1F6 VF5JFDF\ TYF W\WFGM GOM HF/JL 
ZFBJFDF\ DCtJGM EFU EHJ[ K[P J[5FZDF\ TZ,TF VG[ ;âZTF VFJ[ K[ VG[ VFG[ SFZ6[ W\WFGL GOFSFZSTFGL 
HF/J6L SZL XSFI K[P SFIDL lD<FST DF\YL SFI"1FDTFDF\ JWFZL SFI"XL,D}0L ;\RF,G äFZF SZJFDF\ VFJ[ K[P 
VFNX" SFI"XL,D}0L ;\RF,GYL A[\SM ;FY[ ;FZF ;\A\WM H/JFI K[P VG[ ZMS0 J/TZ äFZF W\WFGL BZLNLGL 
50TZ lS\DTDF\ 38F0M SZL XSFI K[P VF p5ZF\T W\WF DF8[ lJSF; VG[ ;\XMWG SFI"S|DM B}A H ;FZL ZLT[ SZL 
XSFI K[P VF l;JFI W\WFDF\ VFJGFZL VFOTM ;FD[ VMlR\TF BRF" VG[ VFJSG[ 5CM\RL J/L XSFI K[P 
 VFD4 SFI"XL, D}0L ;\RF,G V[ B}A H VUtITF VG[ DCtJ WZFJ[ K[P 
 
!P&P* OZTL D}0L 
 SFI"XL, D}0L V[S RS|GF :J~5[ OZTL ZC[ K[P SFDULZLG]\ RS| W\WFDF\ ;TT RF,T\] H ZC[ K[P VG[ T[G[ 
SFZ6[ H SFI"XL, D}0LGL VFJxISTF pEL YFI K[P W\WFDF\ p3ZF6L VG[ SFRF DF,GL BZLNL V[S ;FY[ YTL 
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GYLP VFHGF VF CZLOF.GF  I]UDF pWFZ DF,G]\ J[RF6 TM SZJ]\ H 50[ K[P VFD4 ;Z/TFYL pt5FNG J[RF6GL 
5|lS|IF RF<IF SZ[ K[P T[ DF8[ RF,] lD<FSTMDF\ 5}ZTF 5|DF6DF\ E\0M/G]\ ZMSF6 SZJ]\ 50[ K[P VFD4 RF,] 
lD<FSTGF RlS|I :J~5G[ SFI"XL, D}0LG[ ccOZTL D}0Lcc TZLS[ VM/BJFDF\ VFJ[ K[P SFDULZLG]\ RS| VF 5|DF6[ 
RF,[ K[P 
 s!f ZMS0G]\ SFRF DF,DF\ ~5F\TZ sSFRF DF,GL BZLNLf 
 sZf SFRF DF,G]\ T{IFZ DF,DF\ ~5F\TZ spt5FNGf 
 s#f T{IFZ DF,G]\ N[JFNFZMDF\ VG[ ,[6LC]\0LDF\ ~5F\TZ spWFZ J[RF6f 
 s$f N[JFNFZMG]\ ZMS0DF\ ~5F\TZ sp3ZF6Lf 
  SFI"XL, D}0L W\WF 5|SFZ 5|DF6[ H]NF H]NF TAÞFVMDF\ H~Z 50[ 
 pt5FNG G SZTF CMI T[JF V[SDM DF8[GL OZTL D}0LDF\ ZMS0DF\YL T{IFZ DF,GM :8MS BZLNJFDF\ VFJ[ 
K[P VG[ T{IFZ DF,GF :8MS J[RF6 SZJFDF\ VFJ[ K[P VF J[RF6 HM pWFZ SZJFDF\ VFJ[, CMI TM T[DF\YL 
N[JFNFZ VG[ p3ZF6L SZTF\ ZMS0DF\ ~5F\TZ YFI K[P SFDULZLG]\ RS| ;TT RF,] ZC[ K[P 
 
!P&P( SFI"XL, D}0LG[ V;Z SZTF 5lZA/M s#$f 
 s!f W\WFGM 5|SFZ 
 W\WFDF\ SFI"XL, D}0LG]\ 5|DF6 GSSL SZJFDF\ W\WFGM 5|SFZ DCtJGM EFU EHJ[ K[P H[ W\WFDF\ DF\UG]\ 
5|DF6 l:YZ CMI VG[ J[RF6 ,UEU ZMS0[YL H SZJFDF\ VFJT]\ CMI tIF\ SFI"XL, D}0LGL H~ZLIFT 5|DF6DF\ 
VMKL ZC[JFGLP HFC[Z p5IMUL ;[JFGF lJlJW V[SDM H[JF S[ U[; S\5GL4 JLH/L S\5GL4 Z[<J[4 TFZv85F, 
GLUD4 JFCGvjIJCFZGF ;FWGM JU[Z[ 5MTFGL ;[JFVMG]\ lJTZ6 ZMS0[YL H SZ[ K[ T[YL VFJF V[SDMDF\ 
SFI"XL, D}0LGL H~lZIFT VMKL ZC[ K[P ßIFZ[ 8=[0L\UGF jIJCFZM T5F;LV[ TM T[DF\ DF,GM :8MS JW] ;DI DF8[ 
ZFBJM 50TM CMJFYL SFI"XL, D}0LGL H~ZLIFT 5|DF6DF\ JWFZ[ HMJF D/[ K[P 
 
sZf V[SDG]\ SN 
 ;FDFgI ZLT[ lJXF/ SNGF V[SDMDF\ DF,;FDFGGL BZLNL4 pt5FNGG]\ 5|DF64 J[TG BR"4 A/T6 
XlST4 JLDM4 ;DFZSFD JU[Z[ BR"G]\ 5|DF6 GFGF 5FIFGF V[SDMGL ;ZBFD6LV[ JWFZ[ HMJF D/[ K[P T[YL T[DF\ 
SFI"XL, D}0LGL H~ZLIFT JWFZ[ ZC[ K[P V5JFN~5 ;\HMUMDF\ SF50 pnMUGL ;ZBFD6L HFC[Z p5IMUL 
;[JFGF V[SDM ;FY[ SZJFDF\ VFJ[ TM SF50 pnMUG]\ SN 5|DF6DF\ GFG]\ CMJF KTF\ T[DF\ SFI"XL, D}0LGL 
H~ZLIFT JWFZ[ ZC[ K[P SFZ6 S[ SF50 pnMUDF\ T{IFZ YI[, SF50GM :8MS SZJFDF\ VFJ[ K[ VG[ T[G]\ TFtSF,LS 
WMZ6[ ZMS0 J[\RF6 XSI AGT]\ GYLP 
 
s#f pt5FNG 5|lS|IFGM ;DIUF/M 
 pt5FNG 5|lS|IFGM ;DIUF/M H[D ,F\AM T[D SFI"XL, D}0LGL H~ZLIFT JWFZ[P lJ5ZLT ;\HMUMDF\ H[ 
W\WF pnMUDF\ 8}\SF UF/FGL pt5FG 5|lS|IF CX[ T[DF\ SFI"XL, D}0LGL H~ZLIFT VMKL ZC[JFGLP A[SZL pnMU 
VG[ 0[ZL pnMUDF\ pt5FNG 5|lS|IFGM ;DIUF/M 8}\SM CMJFYL T[DF\ SFI"X, D}0LGL H~ZLIFT VMKL ZC[ K[P 
SFZ6 S[ c3p\DF\YL A|[0 S[ N}WDF\YL N}WGL AGFJ8M T{IFZ SZTF\ JFZ S[8,LPcc VFGL ;FD[ SF50 pnMUGL pt5FNG 
5|lS|IF ;ZBFJLV[ TM S5F;v~vSF50vS,Z l0hF.Gv;GOMZF.h0vD;"ZF.h0v H[JL 5|lS|IFG[ V\T[ J[RF6 
5|SZ6v! o GF6F\SLI V;ZSFZSTF V[S ;DH}TL  
 
34 
I]ST SF50 T{IFZ YFI K[P VFD SF50 pnMUDF\ pt5FNG 5|lS|IFGM ;DI UF/M JWFZ[ ZC[TM CMJFYL T[DF\ 
SFI"XL, D}0LGL H~ZLIFT JWFZ[ ZC[ K[P 
 
s$f DF\UGM 5|SFZ 
 H[ pnMUDF\ DF\UG]\ 5|DF6 VFBF JQF" NZlDIFG V[S ;ZB]\ ZC[T]\ CMI tIF\ SFI"XL, D}0LGL H~ZLIFT 
slGIDLT SFI"XL, D}0Lf VMKL ZC[ K[P ßIFZ[ J:T]GL DF\U kT]UT S[ DF[;DL DF\U XC[ tIFZ[ VFJL 
RLHJ:T]VMGL DF\U JQF" NZdIFG RMSS; ;DIUF/F DF8[ H[ pNEJJFGL NFPTP Z[.GSM84 K+L4 UZD SF504 
O|Lh4 5\BF JU[Z[ RLHJ:T]VMGL DF\U DM;DL DF\U CMJFYL tIF\ SFI"XL, D}0LGL H~ZLIF sBF; SFI"XL, D}0Lf 
JWFZ[ ZC[JFGLP 
 
s5f SFRF DF,GL 5|F%TLov 
 W\WFG]\ pt5FNG SFI" lGIlDT ZLT[ R,FJJF DF8[ SFRF DF,GM 5]ZJ9M ;TT D/JM H~ZL K[P HM SFRF 
DF,GL 5|F%TL lGIlDT ZLT[ G YFI TM JW] êRL lS\DT R}SJLG[ S[ SFRF DF,GM :8MS SZJF DF8[ SFI"XL, D}0LGL 
JW] HMUJF. SZJL 50[ K[P HM SFRM DF, s!f B[T pt5FNG sZf VFIFTL DF, s#f N}ZGF lJ:TFZMDF\YL VFJTM 
DF, s$f VKT S[ B[\RJF/M DF,P VFJL 5lZl:YlTVM 5Z VFWFZ ZLT CMI TM SFRM DF, D[/JJF DF8[ JW] 
SFI"XL, D}0LGL H~ZLIFT ZC[X[P 
 
 
s&f BZLNvJ[\RF6GL XZTMov 
 W\WFGF DFl,SLG]\ SFRF DF,GL BZLNL V\U[G]\ J,6 SFI"XL, D}0LGL H~ZLIFTG[ V;Z SZ[ K[P HM 
W\WFGF DFl,SM V[S;FY[ DM8F HyYFDF\ SFRF DF,GL BZLNL SZ[ TM VFJF HyYFDF\ H JW] SFI"XL, D}0L ZMSF. 
ZC[JFGL ;FD[ HyYFA\W BZLNLGM ,FE 56 D[/JL XSX[P 
 VF p5ZF\T W\WGF DFl,SMGL BZLN J[RF6GL XZTM HM.V[ TM 
v BZLNL ZMS0[YL VG[ pWFZYL SZJL T[G]\ 5|DF6 
v J[\RF6 ZMS0[YL VG[ pWFZYL sXFB 5Zf S[8,]\ SZJ]\ T[G]\ 5|DF6 
v pWFZ BZLNL VG[ pWFZ J[\RF6 JrR[GM XFBGM ;DI UF/M GSSL SZJMP 
v BZLNLGF S[ J[\RF6GF BRF" SM6 m S[8,[ V\X[ m EMUJX[ T[ GSSL SZJ]\P 
VF TDFD XZTM SFI"XL, D}0LGL H~ZLIFTG[ V;Z SZ[ K[P 
 
s*f T[Ò D\NLGL 5lZl:YlTov 
 W\WFSLI AHFZGF T[ÒvD\NLGF 5|JFCM 56 SFI"XL, D}0LG[ V;Z SZ[ K[P H[D S[ T[ÒGF ;DI UF/FDF\ 
RLHJ:T]VMGL DF\UG]\ 5|DF6 JWJFG]\ VFJF ;DI[ W\WFGF DFl,SM êRL lS\DT R}SJLG[ 56 SFRM DF, D[/JJFGM 
5|IF; SZ[ K[ VG[ ;FD[ ALÒAFH] JW] J[\RF6 SZL JW] GOM 56 5|F%T SZL XSFI K[ VFJF ;DI[ SIFZ[S U|FCSM 
SF,GF GF6F\ V[0JFg; 56 R}SJTF\ CMI K[P D\NLGF ;DI UF/FDF\ RLHJ:T]VMGL DF\UG]\ 5|DF6 38JFG]\ VG[ 
T[YL W\WFDF\ DF,GM :8MS JWJFGM VFD J[\RF6G]\ 5|DF6 38TF S\5GLGL VFJSDF\ 38F0M YFI K[P BGLH 
pnMUDF\ D\NLGL SM. BF; V;Z HMJF D/TL GYLP SFZ6 S[ VFJF pnMUMDF\ DF,GM :8MS SZJM 50TM GYL 
T[YL tIF\ SFI"XL, D}0LGL H~ZLIFT VMKL ZC[ K[P 
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s(f D}0LGL R,GUlT 
 ZMS0G]\ SFI"XL, D}0LDF\ VG[ SFI"XL, D}0LG]\ OZLYL ZMS0DF\ ~5F\TZ YTF\ ,FUTF ;DI UF/FG[ D}0LGL 
R,GUlT TZLS[ VM/BJFDF\ VFJ[ K[P ZMS0G]\ OZLYL ZMS0DF\ ~5F\TZ YTF\ H[8,M VMKM ;DI ,FU[ T[8,L D}0LGL 
R,6UlT JWFZ[P ALÒ ZLT[ SCLV[ TM SFI"XL, D}0LG]\ RS| H[D h06YL 5}6" YFI T[D SFI"XL, D}0LGL H~ZLIFT 
VMKLP 
 
s)f RF,] lD,STMG]\ ZMS0DF\ ~5F\TZ 
 SFI"XL, D}0LGF RS|FSFZ 5|JFCDF\ ;F{ 5|YD ZMS0G]\ SFRF DF,DF\ tIFZAFN VG]S|D[ VW"T{IFZ DF,DF\4 
T{IFZ DF,4 N[JFNFZM S[ ,[6LC}\0L sHM pWFZ J[\RF6 CMI TMf JU[Z[ H[JL RF,] lD,STMDF\ ~5F\TZ YIF SZ[ K[P 
VFJ[ RF,] lD,STMG]\ ~5F\TZ :J~5 H[8,]\ h05YL AN,FI T[8,]\ SFI"XL, D}0LG]\ RS| h05YL 5}6" YX[ tIFZAFN 
N[JFNFZ S[ ,[6LC}\0L H[JL RF,] lD,STMGL ;DI;Z pWFZ6L S[ J;],FT SZL T[G]\ ZMS0FDF\ ~5F\TZGL VF 
SFDULZLGM V\T VFJ[ K[P 
 
s!_f GOFGM NZ VG[ OF/J6Lov  
 W\WFGF DFl,SM T{IFZ YTF\ V[SDGL S], 50TZ p5Z VD]S RMSS; 8SF GOFGM UF/M ZFBTF\ CMI K[4 
GOFGM VF UF/M H[8,M JWFZ[ T[D T[DFYL JW] 5|DF6DF\ SFI"XL, D}0LGL H~ZLIFT ;\TMQFL XSFX[P 
 HM W\WFGF DFl,SM SDFI[,M GOM S[ T[GM DM8M lC:;M l0lJ0g0 :J~5[ JC[\RL N[X[ TM W\WFDF\ ZMS0 
V[8,F 5|DF6DF\ 38JFGL T[YL GOFGL OF/J6L JBT[ SFI"XL, D}0LGL H~ZLIFTG[ wIFGDF\ ZFBJL HM.V[P 
W\WFDF\ 3;FZF H[JF ALGZMS0 CJF,FVM 56 S.S V\X[ SFI"XL, D}0LGL H~ZLIFT 38F0X[ SFZ6 S[ 3;FZM V[ 
lAGZMS0 BR" K[P 
 
s!!f ;\RF,GGL SFI"1FDTFov 
 W\WFDF\ BFDLI]ST S[ lAGSFI"1FD ;\RF,S SFI"XL, D}0LGL H~ZLIFT JWFZ[ K[P VFJF ;DI[ ;\RF,GG[ 
JW] SFI"1FD AGFJJF DF8[ GLR[ D]HAGF lG6"IM JW] p5IMUL AGL XS[P 
s!f DF, ;FDFGGM 5|DF6;Z ;\U|C SZLG[  
sZf pt5FNG 5|lS|IFDF\ AUF0 S[ 38'G]\ 5|DF6 VMK]\ SZLG[  
s#f pWFZ J[RF6GL p3ZF6L S[ J;],FTGL GLTL JW] h05L AGFJLG[  
 SFI"XL, D}0LGM ALGH~ZL p5IMU S[ ZMSF6GM ;DIUF/M 38F0LG[ SFI"XL, D}0LGM AUF0 V8SFJL 
XSFI K[P 
 
s!Zf VgI 5lZA/Mov 
 SFI"XL, D}0LG[ p5ZMST 5ZLA/M l;JFI S[8,FS VgI 5lZA/M 56 V;Z SZ[ K[P H[D S[ W\WFGF 
DFl,SMGL J[TG R}SJ6LGL GLlT N{lGS4 V9JF0LS4 5BJF0LS S[ DlCGFGL CMI TM VFJF ;\HMUMDF\ SFI"XL, 
D}0LGL H~ZLIFT JW] VMKL ZC[JFGLP VF p5ZF\T HM W\WFGL RF,] lD,STMGL lS\DTDF\ JWFZM S[ 38F0M YFI TM 
SFI"XL, D}0LG]\ 5|DF6 T[8,[ V\X[ O[ZOFZ 5FDX[P 
!P&P) SFI"XL, D}0LGF 38SM 
 pt5FNG V[SDGF ;ZJ{IFGM VeIF; SZJFYL SFI"XL, D}0L TZLS[ GLR[GL lJlJW AFATM G[ V,U 
5F0L XSFI K[P 
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SFI"XL, D}0LGF 38SM 
RF,] lD<STM RF,] N[JF 
DF,GM :8MS ,[6NFZM 
SFRM DF, N[JL C}\0L 
pt5FlNT DF, A[\S VMJZ 0=FO8 
T{IFZ DF, SMDXL"I, A[\S 
VgI VgI A[\SM 
N[JFNFZM VgI 8}\SF UF/FGL ,MG 
,[6 C}\0L BR"GF AFSL N[JF 
:5[Z 5F8"; SZJ[ZFGL HMUJF. 
lAG J[5FZL ZMSF6 ;]lRT l0lJ0g0 
VUFpYL R}SJ[, BR" GlC R}SJFI[, l0lJ0g0 
CFY 5Z ZMS0 VUFpYL D/[, VFJS 
A[\S l;,S  
s:+MT o  Bhattacharya  Hreshikesh  :  Working Capital management –Strategies and 
Techniques,  Prentice Hall of India, New Delhi, 2006, p.70.) 
 SMDXL"I, D}0LGF ;\RF,GGL ãlQ8V[ VF AWL AFATMG[ ;FDFgI ZLT[ RFZ 38SMDF\ JC[\RJFDF\ VFJ[ K[P 
 s!f DF,;FDU|L 
 sZf jIF5FZL ,[6F sN[JFNFZ ´ ,[6L C}\0Lf 
 s#f ZMS0 VG[ A[\S l;,S 
 s$f jIF5FZL N[JF\ s,[6NFZ ´ N[JL C}\0L S[ VgI HJFANFZLf 
 
!P* GF6FSLI SFDULZLG]\ D}<IF\SG 
 
!P *P !    5|:TFJGF 
 ;\XMWS[ ;M0F V[; pnMUGF 5;\N SZ[, V[SDMDF\ GF6FSLI SFDULZL4 SFI"1FDTF VG[ T[GF N[BFJG[ 
V;Z SZTF 5lZA/M S[JF K[4 T[GM VFU,F 5|SZ6DF\ VeIF; SZJFGM 5|IF; SZJFDF\ VFJ[, K[P GF6FSLI 
SFDULZL V[ ;J"U|FCL bIF, K[P H[DF\ GF6FSLI TZ,TF VG[ T[GL ;FY[ ;\S/FI[, 5lZA/MGL SFI"1FDTF DF5JF 
DF8[ VG[ T[GM ;\A\W GOFSFZSTF ;FY[ S[JM K[4 T[ T5F;JFGM 5|ItG ;\XMWS[ H]NF H]NF U]6MTZGL U6TZL SZL 
T[GL V;Z  ;M0F V[;  pnMUGF 5;\N SZ[, V[SDMDF\ S[JL K[4 T[ 56 VUFpGF 5|SZ6DF\ RRF" Y. K[P 
 GOFSFZSTF lJlJW U]6M¿Z VG[ f-S;M8L äFZF ;\XMWS[ V[ HF6JFGM 5|ItGM SIM" S[ ;M0F V[; 5;\N 
SZ[, V[SDMDF\ J[RF6GM GOFSFZSTFGM ;FY"S TOFJT K[4 S[ GlC\ T[ HF6JF DF8[ f-S;M8LGM p5IMU SZ[, K[P 
H[DF\ DF,]D 50[, K[4 S[ H]NF H]NF V[SDMGL GOFSFZSTF VG[ TZ,TFDF\ B}A DM8M TOFJT HMJF D/[, K[P VG[ 
T[YL H GOFSFZSTFGL AWL H X}gI ptS<5GFVMGM V:JLSFZ YFI K[P VG[ TZ,TFGL 36L AWL X}gI 
ptS<5GFVM 56 V:JLSFZ YFI K[P H[ ATFJ[ K[ S[ ;M0F V[; GF V[SDMGL SFDULZL SZJFGL 5âlT ;\RF,GGL 
5âlT4 5ZM1F BR" p5ZGM VMKM V\S]X4 lZSJZLGL VMKL pt5FNSTF lJU[Z[ 5lZA/MDF\ NZ[S S\5GL VgI 
S\5GLYL V,U 50[ K[P VG[ S\5GLVMGL SFDULZL VG[ T[GF N[BFJFDF\ 56 ;FY"S TOFJT DF,]D 50[ K[P VF 
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;FY"S TOFJTM GF6FSLI SFDULZLGF ;\NE"DF\ T5F;JF DF8[ VG[ TZ,TF VG[ GOFSFZSTFGL V;Z GF6FSLI 
SFI"1FDTF DF8[ K[4 S[ GlC\ T[ T5F;JF DF8[ D<8L J[8LI[8 GM p5IMU SZJFDF\ VFJ[ K[P 
 VFD4 GF6FSLI SFDULZLGL SFI"1FDTF lJ`,[QF6 DF8[ ;\XMWS äFZF SFIDL lD<FSTMGM R,GNZ4 X[Z 
NL9 SDF6L4 N[JF .lSJL8L U]6MTZ4 jIFH VFJZ6 U]6MTZ4 G[8 JY" U]6MTZ lJU[Z[ U]6MTZMGM VF DFlCTL 
D[/JJFDF\ p5IMU SZ[, K[P 
 S\5GL W\WFDF\ 5MTFGL SFIDL lD<FSTMGM S[8,L SFI"1FDTFYL p5IMU SZ[ K[ T[ HF6JF SFIDL 
lD<FSTMGM R,GNZ XMWJFDF\ VFJ[ K[P H[ 5[-LGL SFIDL lD<FSTM JW] 50TL 3;FI[,L VG[ H}GL CMI V[8,[ S[ 
H[GF 5Z JWFZ[ 3;FZM DF\0L JF?IM CX[ T[GL SFIDL lD<FSTMGM R,GNZ p\RM VFJX[P HIFZ[ GJF I\+MYL SFD 
SZTL 5[-LGM R,GNZ GLR[ TYF I\+MYL SFD SZTL 5[-LGM R,GNZ GLR[ CX[P T[YL p\RF R,GNZ GLR[ TYF 
I\+MYL SFD SZTL 5[-LGM R,GNZ GLR[ CX[P T[YL p\RF R,GNZ GLR[ TYF I\+MYL SFD SZTL 5[-LGM R,GNZ 
GLR[ CX[P T[YL p\RF R,GNZ JF/L S\5GL JW] SFI"1FDTFYL SFIDL lD<FSTMGM p5IMU SZ[ K[P V[D SC[J]\ C\D[XF 
;FR\] CMT]\ GYLP SFIDL lD<FSTMDF\ ZMSF6GF 5|DF6DF\ J[RF6 H[D JW] CMI T[D SFIDL lD<FSTMGM SFI"1FD 
p5IMU Y. ZæM K[P V[D U6FIP VF 5lZl:YlT p\RL SFI"1FDTF ;}RJ[ K[P 5Z\T] SFIDL lD<FSTMGF 5|DF6DF\ 
J[RF6 VMK]\ CMI TM T[ NXF"J[ K[ S[ SFIDL lD<FSTMGM 5}ZTM p5IMU YTM GYLP V,AT B}A JW] J[RF6 v 
VMJZ 8=[0L\U ;}RJ[ K[P H[ HMBD SFZS K[P 
 
!P(P D}<IJ'lâG]\ ;\RF,G s#5f 
!P(P! 5|F:TFlJS 
 SM.56 S\5GLGF ;\RF,SMGM D]bI pNŸ[xI X[ZCM<0ZMGF GOFGM VG[ ;\5lTGF DCTDLSZ6GM CMI K[P 
VY"T\+GF ;FDFlHS VFlY"S lJSF;DF\ DCtJG]\ IMUNFG VF5JFG]\ NZ[S SM5M"Z[8 V[SDM DF8[ lNGv5|lTlNG V[S 
OZHG]\ SFI" AGT]\ HFI K[P T[G]\ DCtJG]\ SFZ6 S\5GLGF X[ZCM<0ZM l;JFIGF lCTvWZFJGFZF 51FSFZM H[JF S[ 
S\5GLGF SD"RFZLVM4 ,[6NFZM4 U|FCSM VG[ S\5GLG[ GF6FSLI WLZF6 SZGFZL GF6F\SLI ;\:YFVMGL HFU'TTFGM 
lJSF; K[P BF; SZLG[ SM5M"Z[8 1F[+DF\ ;Z/ ;\RF,G SFDULZL DF8[ S\5GLVMGL ;\RF,SMG[ X[ZCM<0ZM TYF 
S\5GLVM ;lCT lCT WZFJGFZF 51FSFZMGL IMuI SF/Ò ,[JFG]\ SFI" VY"T\+G[ GJL VFlY"S GLlTGF VD,LSZ6 
äFZF B]<,]\ D]SIF 5KL B}A VlGJFI" AGL UI]\ K[P SM5M"Z[8 1F[+GF W\WFSLI SFDULZLG]\ 5lZ6FD4 EFlJ lJSF;GL 
IMHGFVM JU[Z[ V\U[ ;\5}6" DFlCTL SM5M"Z[8 V[SD T[GF 5|SFlXT JFlQF"S lC;FAM DF+ S\5GLGF X[ZCM<0ZM DF8[ 
H GlC\ 5Z\T] S\5GLDF\ Z; WZFJGFZF AFæ 51FSFZM DF8[ 56 B}A H p5IMUL :+MT AGL ZC[ K[P VFYL 
S\5GLGF ;\RF,SM DF8[ T[GF GF6FSLI 5+SM V\U[ ;\5}6" v lJUTJFZ DFlCTL VF5JFG]\ H~ZL DFGJFDF\ VFjI]\ 
K[P 5|JT"DFG ;DIDF\ D}<IJ'lâGF\ 5+SMG[ GF6F\SLI 5+SMDF\ :YFG VF5JFG]\ B}A H~ZL ,FUJF DF\0I]\ K[P 
5|JT"DFG ;DIDF\ D}<IJ'lâGF bIF, V\U[ B}A H lJ:T'T ,BF6 VG[ RRF"VM Y. ZCL K[P W\WFSLI lGTLVM 
VG[ VC[JF,MGF ;\NE"DF\ T[G]\ :YFG4 D}<IJ'lâGF VF\S0FVM4 lC;FAL 5âlTDF\ VG[ W\WFSLI V[SDGL 
SFDULZLDF\ S[JL ZLT[ p5IMUL Y. 50[ K[ T[ V\U[ lC;FAL ,[BMDF\ 56 B}A H lJQFN RRF" HMJF D/[ K[P 
 J:T] S[ ;[JFVMG]\ ;TT pt5FNG SZTF DM8F VF{nMlUS V[SDM4 X[ZCM<0;"4 l0A[\RZCM<0;"4 ZMSF6SFZM4 
,[6NFZM4 GF6FSLI ;\:YFVM4 A[\SM JU[Z[ 5F;[YL DM8F 5|DF6DF\ HFC[Z GF6F\4 lWZF6 :J~5[ D[/J[ K[P 
pt5FNGGL 5|J'lTDF\ VF GF6F\G]\ ZMSF6 YFI K[P H[GF 5lZ6FD[ lGDF"6FWLG YTL pt5FNG XlSTGL DNN J0[ 
SM5M"Z[8 V[SD D}<IJ'lâ SZJFDF\ ;O/ G YFI TM VF HFC[Z GF6F\GM N]jI"I YIM K[ T[D SC[JFI VG[ 5lZ6FD 
:J~5[ VFlY"S ;FDFlHS 5|`GMGM pNEJ YFI K[P ;FDFlHS HJFANFZLGL ;D:IFVMG]\ lGDF"6 YFI K[P VFYL 
H SC[JFI]\ K[ S[ SM.56 W\WFSLI V[SD HM GOM GlC\ SZ[ TM 56 T[G]\ Vl:TtJ HF/JL ZFBJFDF\ ;O/ YX[ 5Z\T] 
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HM T[ D}<IJ'lâ GlC\ SZ[ TM VFW]lGS ;\5}6" CZLOF.GF I]UDF\ T[ 5MTFG]\ Vl:TtJ BM. A[;X[P VF H AFAT 
D}<IJ'lâGF bIF,GL 5}JF"5|l1FT H~lZIFTGM ;\S[T VF5[ K[P 
 
!(PZ D}<IJ'lâGM bIF, 
 D}<IJ'lâGM bIF, D}/E}T ZLT[ VY"XF:+LI bIF, K[P S], ZFQ8=LI 5[NFX (GNP) GL DF56LGF ;\NE[" 
T[GM p5IMU YFI K[P ZFQ8=LI 5[NFXGL U6TZL DF8[ VG[SlJW bIF,M K[P D}<IJ'lâGM bIF, T[DFGM V[S K[P VF 
bIF, VG];FZ ZFQ8=LI 5[NFXGL U6TZL DF8[ pt5FNSLI 5|J'lTDF\ ;\S/FI[, TDFD 51FSFZMV[ SZ[, D}<IGL 
J'lâGM ;ZJF/M SZJFDF\ VFJ[ K[P NZ[S 51FSFZMV[ D}<IDF\ H[ J'lâ SZL K[ T[ ZSD W\WFSLI V[SD[ VF 51FSFZMG[ 
5UFZ4 EF0]\4 jIFH VG[ GOFGF :J~5DF\ SZ[,L R}SJ6L H[8,L ZSD YFI K[P AFæ 51FSFZM 5F;[YL BZLN[, 
DF, VG[ ;[JFGL 50TZGM ;DFJ[X D}<IJ'lâGL U6TZL DF8[ SZJFDF\ VFJTM GYLP VFD 5UFZ4 EF0]\4 jIFH 
VG[ GOM D}<IJ'lâGF\ RFZ V\UM AG[ K[P VFD VY"XF:+GF 5FIFGF l;âF\T 5|DF6[ TDFD VFJSMG]\ D}<I TDFD 
pt5FNGGF D}<I H[8,]\ YFI K[P 
 HM S[ D}<IJ'lâGM bIF, VY"XF:+LI 5lZEFQFFDF\ 36F\ ,F\AF ;DIYL p5IMUDF\ ,[JFTM VFjIM K[P 
5Z\T] lC;FAL 5âlTDF\ T[GM p5IMU V[ VFW]lGS ;DIDF\ JW] 5|Rl,T AgIM K[P .P;P !)*5DF\ I]PS[P GL 
V[SFplg8\U :8[g00"h :8LIZL\U SDL8LV[ ccW SM5M"Z[8 ZL5M8"cc GFDGM ;\XMWG ,[B 5|SFlXT SIM" tIFZ 5KL 
W\WFSLI 1F[+[ v lC;FAL 5âlTGF EFU ~5[ VF bIF, ;DU| lC;FAL HUTG]\ wIFG 5MTFGL TZO B[\rI]\ K[P 
 D}<IJ'lâGM bIF, GLR[ D]HAGF A[ lJlJW NlQ8SM6YL lJUT[ ;DÒ XSFIP 
 s!f pt5FNG 5|lS|IFGM ¹lQ8SM6 
 sZf jIF5FZLI ¹lQ8SM6 
 VF VUFp RRF" SZL K[ T[ D]HA RLH J:T] S[ ;[JFGF J[RF6DF\YL 5|F%T YI[, p5HvVFJS VG[ VgI 
VFJSMDF\YL J:T] S[ ;[JFGF\ pt5FNG DF8[ p5IMUDF\ ,[JFI[, DF,;FDFGGL 50TZ VG[ VgI ;[JFVMGL 50TZ 
AFN SZTF\ H[ TOFJTvJWFZM ZC[ T[ D}<IJ'lâ SC[JFDF\ VFJ[ K[P VCL\ DF, RLHJ:T] S[ ;[JFGF J[RF6GL p5H 
V[8,[ S], J[RF6DF\YL J[RF6J[ZFGL ZSD4 VgI J[ZFVMGL ZSD4 J[RF6 5ZTGL ZSD4 :JJ5ZFXDF\ ,LW[, 
DF,GL ZSD4 J[RF6 SDlXG4 VF5[, J8FJ JU[Z[GL ZSD AFN 5|F%T YTL ZSD YFI K[P HIFZ[ VgI VFJSMDF\ 
W\WFSLI V[SDMGL lJlJW lD<FSTMGF J5ZFXGL ;[JF 5}ZL 5F0JFGF SFZ6[ 5|F%T YTL VFJS YFI K[P H[DF\ D/[, 
EF0]\4 jIFH4 UF{6 S\5GLGF X[ZDF\YL D/[, jIFH l0lJ0g0 VG[ VgI VFJSMGM ;DFJ[X YFI K[P 
 BZLNFI[, DF,;FDU|LGL 50TZL U6TZLDF\ J5ZFI[, SFRFDF,GL 50TZ4 BZLN[, T{IFZ DF,4 5[lS\U4 
DF,;FDU|L BR"4 :8M;" VG[ :5[;"GM ;DFJ[X YFI K[P VF AWL ZSDMGM H[ ;ZJF/M YFI T[DF\ T{IFZ VG[ 
VW"T{IFZ DF,GF X~GF VG[ VFBZGF :8MSDF\ YI[, JWFZF VG[ 38F0FGL V;Z 56 VF5JFDF\ VFJ[ K[P HIFZ[ 
;[JFVMGL 50TZ GF bIF,DF\ pt5FNGGL 5|lS|IFDF\ ;\S/FI[,F lJlJW 5lZA/MV[ VF5[,F ;[JF AN, R}SJJFDF\ 
VFJ[,L ZSDM H[JL S[ 5FJZ VG[ A/T64 ZL5[ZL\U VG[ ;DFZSFD BR"4 R}SJ[,]\ EF0]\4 SlDXG A[\S RFÒ";4 
lJDF l5|DLID4 ,Lh VG[ EF0[ BZLN EF0]\4 5M:8[H VG[ 8[[,LU|FD4 D];FOZL EyYF BRF"4 SFG}GL BRF"4 jIJ;FIL 
jIlSTVMG[ R}SJ[,L OL4 JU[Z[GM ;DFJ[X YFI K[P V+[ V[ GM\WJ]\ 38[ S[ SD"RFZLVMGL 50TZ sSD"RFZL 5UFZ4 
DH}ZL AMG;4 V[,Fpg;4 5|MlJ0\0 O\0DF\ OF/M VG[ SD"RFZL S<IF6 lGlWDF\ OF/M JU[Z[f V[S;F.h 0I}8L4 S[gã 
TYF ZFHI ;ZSFZG[ R}SJ[, lJlJW SZ VG[ 3;FZFGM ;DFJ[X ;[JFVMGL 50TZGF bIF,DF\ SFIM" GYLP VF 
p5ZF\T lAG D}<IJ'lâ JF/L lJUTM S[ H[ GOF G]SXFG BFTFGL A\G[ AFH]V[ HMJF D/[ K[P T[DGM D}<IJ'lâ 
5+SMDF\ ;DFJ[X SIM" GYLP VF 5{SLGL S[8,LS lJUTM GLR[ D]HA K[P 
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lAG D}<IJ'lâGL lJUTM 
pWFZ AFH]GL lJUTM HDF AFH]GM lJUTM 
!P  XSD\N ,[6FGL HMUJF. !P VUFpYL D/[, VFJSM 
ZP SF-L GFB[, lD,STMG]\ G]SXFG VG[ lAGW\WFSLI 
ZMSF6 J[RF6 V\U[GL BM8 
ZP lAG W\WFSLI ZMSF6 J[RF6 V\U[GM GOM S[ lD<FST 
J[RF6 V\U[GM GOMP 
#P  VUFpYL R}SJ[, BRF"VM #P l05MhL8; 5Z D/[, jIFH 
$P DF\0L JF/[, VNxI TYF VJF:TlJS lD<FSTM $P E\UFZ J[RF6GL p5H 
5P  NFG R[ZL8LDF\ VF5[, ZSD  
&P  5ZR]Z6 BRF"VM  
 
!P(P# D}<IJ'lâGM p5IMU 
 D}<IJ'lâGM p5IMU V[8,[ D}<IJ'lâGF\ ;H"GDF\ HJFANFZ 5lZA/MGL JrR[ JC[\R6LP ;FDFgI ZLT[ 
D}<IJ'lâGL JC[\R6L T[GF ;H"GDF\ DCtJGL E}lDSF EHJGFZF\ GLR[GF\ RFZ 5lZ/AMGL JrR[ JC[\RJFDF\ VFJ[ K[P 
 !P SD"RFZLVMGL 50TZ 
 ZP ;ZSFZvlJlJW SZ 
 #P D}0L 5}ZL 5F0GFZFVMv 
  !P AFæ 51FSFZM spKLGL D}0Lf 
  ZP VF\TlZS 51FSFZM s.SJL8L D}0L ´ 5|[OZg; D}0Lf 
 $P S\5GLV[ 5MT[ ZFBL D}S[, SDF6L 
 
!P(P$ D}<IJ'lâGF\ 5+SM T{IFZ SZJFGL ZLTM s#&f 
 SM.56 W\WFSLI V[SD GOM SIF" l;JFI VD}S ;DI ;]WL 8SL XS[ K[P 5Z\T] D}<I J'lâ SIF" l;JFI 
8SL XS[ GlC\P VF AFAT SM.56 W\WFSLI V[SD DF8[ D}<IJ'lâG]\ DCtJ ;DHFJ[ K[P 5|JT"DFG ;DIDF\ 0G,M5 
.lg0IF l,P U]HZFT :8[8 Ol8",F.h;" V[g0 S[lDS<; l,P4 U]HZF GD"NF J[,L Ol8",F.h;" S\5GL l,P4 JU[Z[ H[JL 
S\5GLVMV[ 5MTFGF 5|SFlXT YI[,F JFlQF"S lC;FAM ;FY[ D}<I J'lâGF\ 5+SM SM.56 V[S RMÞ; ;DIUF/F 
NZlDIFG W\WFSLI V[SD[ D}<IDF\ S[8,L J'lâ SZL K[ T[ ATFJ[ K[P VG[ VF D}<IJ'lâGL JC[\R6L SD"RFZLVM4 
lJlJW SZ :J~5[ ;ZSZ VG[ D}0L 5}ZL 5F0GFZFVM JrR[ S[JL ZLT[ Y. K[ T[ ATFJ[ K[P zL ALP SM1F V[ 
D}<IJ'lâGF 5+SM T{IFZ SZJF GLR[ D]HAGL A[ ZLTM H6FJL K[P 
 s!f AFNAFSLGL ZLT  sZf pD[ZFGL ZLT 
_ AFNAFSLGL ZLT 
 AFNAFSLGL ZLT VG];FZ S], VFJSDF\YL BZLNLGL 50TZ AFN SZLG[ D}<IJ'lâGL U6TZL SZJFDF\ 
VFJ[ K[P ;}+GL ZLT[ VF ZLTG[ GLR[ D]HA ZH] SZL XSFIP 
AFNAFSLGL ZLT[ D}<IJ'lâ  =  J[RF6 p5H v BZLNLGL 50TZ 
 HIF\ J[RF6 p5HDF\ J[RF6GL VFJS VG[ VgI VFJSMGM ;DFJ[X YFI K[P HIFZ[ BZLNLGL 50TZDF\ 
DF,;FDU|LGL BZLNLGL 50TZ TYF VgI ;[JFVMGL 50TZGM ;DFJ[X YFI K[P 
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 _ pD[ZFGL ZLT 
 VF ZLT VG];FZ SZJ[ZF 5C[,FGF GOFDF\ SD"RFZLVMGL 50TZ 3;FZM VG[ S], jIFH pD[ZJFYL 
D}<IJ'lâGL ZSD D/[ K[P ;}+GL ZLT[ VF ZLTG[ GLR[ D]HA NXF"JL XSFIP 
pD[ZFGL ZLT[ D}<IJ'lâ = SZJ[ZF 5C[,FGM GOM ´ SD"RFZLVMGL 50TZ ´ 3;FZM ´ jIFH 
 
!P(P5 D}<IJ'lâGF\ 5+SMGL p5IMULTF 
 D}<IJ'lâGF\ 5+SM S\5GLGF X[ZCM<0ZM VG[ S\5GLDF\ lCT WZFJGFZ 51FSFZM S[ H[VM W\WFSLI V[SDGF 
D}<IJ'lâGL 5|lS|IFDF\ OF/M VF5[ K[P T[DGF DF8[ W\WFSLI V[SDGL SFDULZLGF D}<IF\SG DF8[G\] A[ZMDL8Z K[P 
V;ZSFZS DFlCTL5|[QF6GL 5|lS|IF jIJ:YFT\+ VFW]lGS jIF5FZL V[SD DF8[GL ;O/TFGL 5}J"XZT K[P 
D}<IJ'lâGF\ 5+SM T{IFZ SZJFGM D}/E}T pN[X S\5GLGF ;\RF,S D\0/4 X[ZCM<0ZM VG[ HFC[Z HGTFG[ 
D}<IJ'lâGL pt5lT VG[ D}<IJ'lâGL JC[\R6L V\U[GL 5}6" DFlCTL VF5JFGM K[P W\WFSLI V[SDGL V;ZSFZS 
SFDULZLGF D}<IF\SG DF8[ D}<IJ'lâGF\ 5+SM VlGJFI" K[P T[GF OFINF GLR[ D]HA NXF"jIF K[P 
 
s!f C[T],1FLTF56]\ 
 HM D}<IJ'lâGF\ VF\S0FVMGM A]lâUdI ZLT[ p5IMU SZJFDF\ VFJ[ TM W\WFSLI V[SDGF ;\5lTGF 
pt5lTGL 5|lS|IF V\U[ µ\0F65}J"SGL ;DH}TL 5}ZL 5F0[ K[P D}<IJ'lâGF VF\S0FVMG]\ VUtIG]\ 5F;]\ T[G]\ 
C[T],1FLTF56]\ K[P lG6"ILSZ6GL 5|lS|IFDF\ VF C[T],1FLTF 56]\ B}A H p5IMUL DFlCTL lC;FAL GLlTGF ;\NE[" 
5}ZL 5F0[ K[P 
 
sZf W\WFSLI SFDULZLGF D}<IF\SGG]\ ;FWG 
 DF+ W\WFSLI V[SDM H GlC\ 5Z\T] lAGW\WFSLI V[SDMGL SFDULZLGF D}<IF\SG DF8[ D}<I J'lâGF\ 
VF\S0FVM p5IMUL K[P W\WFSLI V[SDGL SFDULZLGF\ D}<IF\SG DF8[ D}<I J'lâGF\ VF\S0FVM p5IMUL K[P W\WFSLI 
V[SDGL SFDULZLGF\ lJlJW 5F;F\VM V\U[ IMuI HF6SFZL D[/JJF DF8[ D}<I J'lâ VFWFlZT lJlJW U]6MTZMGL 
ZRGF SZL XSFI K[P 
 
s#f pt5FNSTFGL DF56LG]\ ;FWG 
 D}0L VG[ zD pt5FNG 5|lS|IFGF VUtIGF 5lZA/M K[P VG[ W\WFSLI V[SDGL GOFSFZSTFGM D}bItJ[ 
VFWFZ A[ 5lZA/M 5Z ZC[,M K[P D}0LGL pt5FNSTF D}<IJ'lâ VG[ ZMSFI[,L D}0LGF U]6MTZ J0[ DF6L XSFI K[P 
T[JL H ZLT[ zDGL pt5FNSTF 56 zDGL 50TZ VG[ D}<IJ'lâGF U]6MTZ J0[ DF5L XSFI K[P 
 
s$f X[ZCM<0ZM DF8[ p5IMUL 
 SM. 56 S\5GLGF X[ZCM<0ZMG[ HIFZ[ CÞGF X[Z V\U[ NZBF:T D}SJFDF\ VFJ[ tIFZ[ T[ NZBF:T 
:JLSFZJL S[ S[D m T[ V\U[GM lG6"I X[ZCM<0ZM D}<IJ'lâGF\ 5+SMG[ VFWFZ[ ,. XS[ K[P HM S\5GLGL ZFBL D}S[, 
SDF6LDF\ ;TT JWFZM YTM CMI TM W\WFSLI V[SDGL GF6FSLI ;âZTF JC[,F DM0L ;]WZX[ T[D SC[JFIP 
 
s5f ;\RF,SM DF8[ p5IMUL 
 S\5GLGF ;\RF,SM DF8[ D}<IJ'lâ VG[S ZLT[ p5IMUL GLJ0[ K[P ;\RF,S D\0/[ lGIlDT ;DIF\TZ[ 
5MTFGL SFDULZLG]\ D}<IF\SG SZTF\ ZC[J]\ 50[ K[P SFZ6 S[ SFDULZLG]\ D}<IF\SG V[ SFDULZL ;]WFZ6FGL RFJL K[P 
;\RF,S D\0/GF E}TSF/GF lG6"IM VG[ SFDULZLGF\ 5lZ6FDMDF\ V;ZSFZS D}<IF\SG DF8[ D}<IJ'lâGF\ 5+SM 
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p5IMUL K[P E}TSF/GL SFDULZLGF 5âlT;ZGF\ VG[ ;TT D}<IF\SG J0[ BFDLI]ST AFATMG[ HF6L XSFI K[P 
VG[ IMuI SFI" SZJFGL ZLTM XMWL XSFI K[P W\WFSLI V[SD lJlXQ8 XlSTVM VG[ BFDLVMGL HF6SFZL 
D[/JJF DF8[ D}<IJ'lâGM U]6MTZ ;\RF,SMG[ p5IMUL ;FlAT YFI K[P VF p5ZF\T IMuI VFIMHG VG[ EFlJ 
SFDULZLGF\ V\S]X DF8[ p5IMUL GLJ0[ K[P 
 
s&f AFæ 51FSFZMG[ p5IMUL 
 AFæ 51FSFZMGF p5IMU DF8[ S\5GL 5MTFGF GF6F\SLI 5+SM JFlQF"S VC[JF, äFZF 5|SFlXT SZ[ K[P 
VG[ VF GF6F\SLI 5+SM lJXF/ ;\bIFGF 51FSFZMG[ DFlCTLGL H~lZIFT ;\TMQFJFGM 5|ItG SZ[ K[P GF6FSLI 
5+SMDF\ ;FD[, lJUTM AFæ 51FSFZM H[JF S\5GLGF\ ,[6NFZM4 GF6F\SLI ;\:YFVM4 EFlJ ZMSF6SFZM4 HFC[Z 
HGTF4 ;ZSFZ4 X[ZAHFZ VG[ VFJSJ[ZF ;TFJF/FVM JU[Z[G B]A ,FENFIL GLJ0[ K[P 
 
s*f ;ZSFZG[ p5IMUL 
 D}<IJ'lâGF\ 5+SMGL DNN J0[ ;ZSFZ SFDNFZM v SD"RFZLVMGL 5UFZ GLlT4 DH}ZMG[ DF8[ 5|Mt;FCS 
IMHGFVM4 DH}Z SFINM VG[ SZJ[ZFGF DF/BF JU[Z[G]\ V;ZSFZS 30TZ SZL XS[ K[P 
 
s(f ZFQ8=LI 5[NFXDF\ lC:;M 
 W\WFSLI V[SDGM ZFQ8=LI 5[NFX (GNP) DF\ S[8,M lC:;M K[ T[GL HF6SFZL VF5[ K[P  
 
s)f ;FDFlHS HJFANFZLGM bIF, 
 W\WFSLI V[SDGL ;FDFlHS HJFANFZLGL IMuI ZH}VFT D}<IJ'lâGF\ 5+SMGL DNN J0[ SZL XSFI K[P 
SFZ6 S[ D}<IJ'lâGF\ 5+SM pt5FNG 5|lS|IFGF\ lJlJW 38SM SFDNFZM4 ;ZSFZ4 D}0L 5]ZL 5F0GFZFVM VG[ S\5GL 
5MT[ v G[ S[8,]\ J/TZ 5|F%T YFI K[ T[ ATFJ[ K[P 
 
!P(P& D}<IJ'lâGF\ 5+SMGL DIF"NF 
 D}<IJ'lâGF bIF,GL p5IMULTFGL ;FY[ ;FY[ T[GL S[8,LS BFDLVM 56 K[ H[G[ SFZ6[ lC;FAL GLlTVM 
v 5âlTVMGF\ ,[BSM W\WFSLI V[SDGL SFDULZLGF D}<IF\SGGF\ ;FWG TZLS[ D}<IJ'lâGF\ 5+SM 5Z BF; EFZ 
D}STF GYLP D}<IJ'lâGF 5+SMGL DIF"NFVM GLR[ D]HA K[P 
s!f S\5GLGF 5|SFlXT YI[,F JFlQF"S lC;FAMDF\GF GOF G]SFXFG BFT]\4 5FS] ;ZJ{I]\4 E\0M/ 5|JFC 5+S VG[ 
ZMS0 5|JFC 5+S T{IFZ SZJFDF\ VFJ[ K[P 5lZ6FD[ D}<IJ'lâGF\ 5+SM SM. ;FY"S AFATM ZH} SZL 
XSTF GYLP 
sZf W\WFSLI V[SDDF\ GOFGM bIF, H[ ZLT[ E}lDSF EHJ[ K[ T[ ZLT[ D}<IJ'lâGF lC;FAM BF; E}lDSF 
EHJTF GYLP 
s#f ;FDFgI ZLT[ D}<IJ'lâGF\ 5+SM D]bI ;H"G VG[ JC[\R6L 5Z BF; EFZ D}S[ K[P 
s$f GOM V[ D}<IJ'lâGM V[S EFU K[P T[ lGlJ"JFN AFAT K[ 5Z\T] D}<IJ'lâG]\ DCTDLSZ6 GOFG]\ DCTDL 
SZ6 YX[ T[D SCL XSFI GlC\P 
s5f D}<IJ'lâGF\ 5+SM T{IFZ SZJFGL VG[ T[G[ ZH} SZJFGL AFATDF\ lJlJW W\WFSLI V[SDM JrR[ SM. 
V[SDT 5|JT"TM GYLP V[ D}<IJ'lâGF\ 5+SMGM T],GFtDS VeIF; IMuI TFZ6M VF5JFDF\ lGQO/ 
lGJ0[ K[P 
 




 W\WFGL SFDULZLGF D}<IF\SG DF8[ ccD}<I J'lâcc V[ 5FIFG]\ VG[ DCtJG]\ V[S DF5 K[P T[ W\WFSLI V[SD 
äFZF lGl`RT ;DIUF/F NZlDIFG SZJFDF\ VFJ[, ;\5lTG]\ ;H"G NXF"J[ K[P T[ ;\5lTG]\ ;H"G SZJFDF\ lGQO/ 
HFI TM SM. 56 V[SD 8SL XS[ GlC\ S[ lJSF; SZL XS[ GlC\ W\WFGL SFDULZLGF D}<IF\SG DF8[ 5|6Fl,SFUT 
DF5M SZTF\ D}<I J'lâ V[ JWFZ[ VY"5}6" U6L XSFI K[P GOFG]SXFG BFT] OST DFl,SMG]\ ¹lQ8lA\N] ZH} SZ[ K[P 
HIFZ[ D}<IJ'lâGF 5+SM ;D}C 5|ItGMG]\ 5lZ6FD NXF"J[ K[P D}<IJ'lâG]\ 5+SM T{IFZ SZJFGL A[ ZLTM K[P s!f 
AFNAFSLGL ZLT VG[ sZf pD[ZFGL ZLTP A\G[GF ;}+MGL DNNYL lC;FAM T{IFZ SZL XSFI K[P VF D}<IJ'lâGF\ 
5+SMGM p5IMU RMSS; C[T] DF8[4 SFDULZLGF D}<IF\SG ;FWG TZLS[4 DF56LGF ;FWG TZLS[4 X[ZCM<0ZM DF8[4 
;\RF,SM DF8[4 AFæ 51FSFZM DF8[ VG[ ;ZSFZ DF8[ 56 p5IMUL K[P D}<IJ'lâGF\ 5+SMGL DIF"NFVM K[ S[ 
D}<IJ'lâGF\ 5+SM SM. ;FY"S AFATMGL ZH}VFT SZL XSTF GYLP W\WFSLI V[SDDF\ GOFGM bIF, H[ ZLT[ E}lDSF 
EHJ[ K[ T[ ZLT[ D}<IJ'lâGF lC;FAM SM. 56 E}lDSF EHJTF GYLP D}<IJ'lâGF\ 5+SM T{IFZ SZJFGL 
AFATDF\ AWF\ H W\WFNFZL V[SDT GYLP sVD]S :JLSFZ SZ[ K[P VD]S :JLSFZ SZTF\ GYLPf  
VFD4 D}<IJ'lâ 5+SGL p5IMULTF V\U[ X\SFG[ SM. :YFG GYLP 
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EFZTDF\ ;M0F V[; pnMU 
 
ZP! 5|:TFJGFP 
ZPZ ;M0F V[; pnMUGM .lTCF; TYF lJSF;UFYFP 
ZP# EFZTDF\ ;M0F V[; pnMUP 
ZP$ ;M0F V[; pnMUGL EFlJ TSMP 
ZP5 ;M0F V[; pnMUG[ G0TL D]xS[,LVM 
ZP& ;M0F V[; pnMUGF V[SDMGM 5lZRIP 
 ZP&P!  W|F\UW|F\ S[lDS<; JS"; l,P (DCW) 
 ZP&PZ  8F8F S[lDS<; l,P (TCL) 
 ZP&P#  T]lTSMZLG V,S,L S[lDS<; VG[ Ol8",F.hZ l,P (TAC ) 
ZP&P$  U]HZFT S[JL S[lDS<; l,P (GHCL)  
 ZP&P5  lGZDF S[lDS<; l,P (NCL) 
ZP* ;M0F V[; pnMUDF\ pt5FNG 1FDTFGM p5IMUP 
 ZP*P!  5|F:TFlJS 
 ZP*PZ  ;M0F V[;GF V[SDMGL pt5FNG SFI"1FDTFGM p5IMUP 
  ZP*PZP! W|F\UW|F\ S[lDS<; JS"; l,P (DCW) 
   ZP*PZPZP 8F8F S[lDS<; l,P (TCL) 
   ZP*PZP# T]lTSMZLG V,S,L S[lDS<; VG[  
     Ol8",F.hZl,P  (TAC)  
  ZP*PZP$ U]HZFT S[JL S[lDS<; l,P (GHCL) 










5|SZ6 v Z 
EFZTDF\ ;M0F V[X pnMU 
 
ZP! 5|F:TFlJS 
  VJF"lRG ;DIDF\4 ;M0FvV[X +LH]\ ;F{YL JWFZ[ pt5FlNT YT]\ Z;FI6 K[P T[GF 5C[,F ;<O]lZS V[;L0 
TYF V[DMGLIF VFJ[ K[P EFZTGF VFlY"S ÒJGDF\ ;M0F V[X VUtIGM EFU EHJ[ K[P 36LJFZ ;M0F V[XGF 
J5ZFXG[ S\5GLGF pnMlUS 5|UlTGF EZM;F5F+ DF5N\0 TZLS[ 56 ,[JFI K[P VFGF 5ZYL H ;M0F V[XG]\ 
DCtJ HF6L XSFI K[P V[ Z;FI6 pnMUGF cV,S,Lc (ALKALI) H]YDF\ V[S DCtJG]\ ;[S8Z K[P 
 ;M0F V[X G[ ZF;FIl6S EFQFFDF\ ;Ml0ID SFZAMG[8 SC[JFI K[P (Na2CO3) T[ V[S 36L HuIFVMV[ 
SFD VFJT]\ .GVMU["lGS Z;FI6 K[P ;M0F V[X 36F pnMUM DF8[ D}/E}T Z;FI6G]\ SFD SZ[ K[P 
Soda Ash is a moderately soluble in cold and hot water. Its solution is strongly 
alkaline.  ;M0F V[XGF D}/E}T U]6TÀJM GLR[ 5|DF6[ J6"JL XSFI K[P 
 
;M0F V[XGF D}/E}T U]6TÀJM 
Z\U ;O[N DF;FNFZ 
:JZ]5 Hydroscopic Power 
Melting Point 9510C 
Heat Capacity 1043.1 J/C Kg. degree 
s:+MT o V[G:,FSMl5l0IF VMO S[DLS, 8[SGM,MÒ4 EFUv!4 Vl0XG #H]\4 SS"vVM5DZf  
 
;M0F V[XG]\ 36F\ JFl6HI :J~5MDF\ pt5FNG YFI K[ H[ T[GF ;}1D S6MGF SN TYF VFSFZYL VG[ 
HyYFYL 3GTFYL V,U 50[ K[P T[GF ;FDFgI 38SM C<SF TYF 3GTFJF/F K[ H[G]\ T[GF HyYFGL 3GTFYL 
JUL"SZ6 YFI K[P 
 
ZPZ ;M0F V[X pnMUGM .lTCF; TYF lJSF;UFYF 
 ;lNVM 5C[,F ;LvJL04 V[8,[ S[ NlZIF. 3F;G[ AF/LG[ T[GL E:DYL AGT]\ CT]\P VZAL ,MSM T[JF 
KM0G[ ccSF,Lcc SC[TF VG[ T[DFYL AG[,F p5HG[ ccV,vSF,Lc (Al-kali) SC[TF H[GM VY" K[P cc;M0Fcc V\U|[Ò 
AM,TF N[XMDF\ ;M0F V[X V[ VlT ;FDFgI GFD K[P 
 ;M0F V[X pt5gG SZTF BlGHMG]\ Vl:TtJ 5}ZL N]lGIFDF\ K[P V[J]\ DFGJFDF\ VFjI]\ K[ S[ DwII]UDF\ 
36F KM0GF E:DDF\YL V,S,L 5|F%T SZJFDF\ VFJT]\P !(DL ;NLGF V\TDF\ :5[GGF NlZIFlSGFZFGF S<5 5Z 
pUTL NlZIF. JG:5lT V,S,LGM D]bI :+MT CTLP 
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 1792 DF\ lGDSDF\YL ;M0FvV[X pt5gG SZJFGM 5C[,M JFl6lHIS %,Fg8 O|F\;DF\4 ;[\ 0[GL;DF\ 
,[va,[S äFZF :Y5FI[,MP JQF" 1823DF\ 5C[,M DM8F 5FI[ AGFJ[,M ,Fva,FS %,Fg8 .gU,[g0DF\ CTM4 H[ 
5|lS|IFYL 1885 ;]WL pt5FNG YT]\ Zæ\]P 
RF8" G\ v  ZP! 














D}/E}T .G VMU["lGS Z;FI6
D}/ Z;FI6M
 
s:+MT o 0L V[g0 AL ZL;R"f 
 
,[va,FgS 5|lS|IF (Le-Blanc Process) 
 lGSM,; ,[va,[gS[ (1748-1806) DF\ ;FDFgI lGDSDF\YL ;M0F V[XGF pt5FNG DF8[GL 5âlT 
VF5[,L H[ GLR[ 5|DF6[ K[P 
 2NaCl + H2SO4 = Na2So4 + 2HCL  (Salt ....) (3) 
 CFI0=Ml,S V[;L0 R};F. HFI K[ VG[ T[G]\ ~5F\TZ S,MlZGDF\ YFI K[ H[ a,LRL\U 5FJ0ZGF\ 
pt5FNGDF\ YFI K[P ;M<8 SMSG[ SM,;FGF E}SF tYF ,F.D :8MG ;FY[ UZD SZJFDF\ VFJ[ K[P 
 Na2So4 + 2C = Na2S + 2Co2 
 Na2S + CaCo3 = Na2Co3 + Co3 (4) 
 !)DL ;NLDF\4 VF 5|lS|IF lA|l8X pnMUMDF\ B}A DCtJGL CTLP 




8[A, G\P v ZP! 
;M0F V[; pt5FNG 5|lS|IF ;\AlWT 38SM 
 
DFR"vZ_!_ GF ZMH 
1FDTF 







W|F\UW|F\ S[lDS<; JS"; l,P 
(DCW) 
 
U]HZFT !)#) :8Fg00" ;M,J[ )& #% 
Z 
8F8F S[lDS<; l,P (TCL) 
 
U]HZFT !)$( :8Fg00" ;M,J[ !___ #&%
# 
T]lTSMZLG V,S,L S[lDS<; VG[ 
Ol8",F.hZ l,P (TAC) 
TFDL,TF0] !)(Z 0I],qDM0LOF.0 !&Z &% 
$ 
U]HZFT S[JL S[lDS<; l,P 
(GHCL) 
 
U]HZFT !)(( 0=F. ,F.D (5_ #!%
5 
lGZDF S[lDS<; l,P (NCL) 
 
U]HZFT !))( 0=F. ,F.D &5_ Z$%
 
s:+MT ov Energetics EU/PPC. Teri & Nirma Ltd. 2010 ) 
 
EFZTDF\ ;M0F V[; pnMUGL pt5FNG 5|lS|IFGL DFlCTL HMTF H6FI K[ S[ S], pt5FNGGF\ #)@ 
EFUG]\ ;M0F V[;G]\ pt5FNG :8Fg00" ;M,J[ 5|M;[;GL 5|lS|IFYL YFI K[P S], pt5FNGGF &@ pT5FNG 0I], q 
DM0LOF.0 5|lS|IFYL ;M0F V[; pt5FNG SZJFDF\ VFJ[ K[ HIFZ[ S], ;M0F V[; pt5FNGGF\ 55@ ;M0F V[;G]\ 
pt5FNG 0=F. ,F.GGL VFW]lGS 5|lS|IFYL SZJFDF\ VFJ[, K[P 
 
V[DMlGIF ;M0F V[XGL 5|lS|IFo  
NaCl + NH4HCO3 = NaHCO3 + NH4Cl 
2NaHCO3 = Na2CO3 + CO2 (5) 
 VF 5|lS|IFGL !(#( DF\ .\u,[0DF\ tFYF !(#) DF\ O|F\;DF\ 36F\ %,Fg8GL ZRGF Y. 5Z\T] SM. 56G[ 
VFlY"S ;O/TF G D/LP VF 5|lS|IF DF8[ V[S IYFY" SFI"ZT %,Fg8 AGFJJFGM z[I4 VG[":8 ;M<J[I4 A[<ÒIDDF\ 
V[S Z;FI6XF:+L TYF T[GF EF. VF<O|[0 ;M<J[IG[ HFI K[4 H[VMV[ VF SFI" !(&&(6)  DF\ 5}6" SI]"\P VFG]\ 
UF{ZJ ;M<J[IG[ HFI K[ DF8[ 5KLYL VF 5|lS|IFG[ T[G]\ GFD V5FI[, H[YL CJ[ T[ cc;M<J[I 5|lS|IFcc (Solvay 
Process) TZLS[ VM/BFI K[P (7) 
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 VF 5|lS|IFDF\ ;F{ 5|YD ;FDFgI GSSZ lGDSG[ NlZIF. 5F6L VYJF TFHF 5F6LDF\ VMUF/L 
Saturated Salt Solution AGFJFI K[P VF 5|SFZGF lDz6DF\ 36L S[<XLID TYF D[uG[XLID VX]âLVM 
CMI K[ H[G[ lGSF, ACFZ SZJL 50[ K[P 
 ALHF TAÞFDF\ V[DMlGV[XG 5|lS|IF SZJFDF\ VFJ[ K[P H[DF H[ 5lZ6FD lDz6 D/[ T[G[ V[DMlGIF 
5ZYL 5;FZ SZL4 V[DMlGID CFI0=MS;F.0 D/[ K[P 
 NaCl + H2O + NH3 = NaCl + NH4OH + heat ……( i ) 
 ,F.D :8MG V[ ;M0F V[X AGFJJF DF8[GM ALHM ;F{YL DCtJGM SFRM DF, K[P T[GM p5IMU VF 
5|lS|IF NZdIFG AGFJFI[, V[DMGLID S,MZF.0 DF\YL V[DMlGIF 5FK]\ D[/JJF DF8[ SZJFDF\ VFJ[ K[P 
 CaCO3 .... heat .... CaO + CO2 .... (ii) 
 5|lSIF (1) TYF (2) DF\YL D/[, lDz6G[ 5|DFl6T TF5DFG TYF NAF6 C[9/ GLR[ VF5[, 5lZ6FD 
DF8[ BF; ZLT[ T{IFZ YI[,F SFAM"G[l8\U 8FJZDF\YL 5;FZ SZJFDF\ VFJ[ K[P 
NaCl + NH4OH + NaHCO3 + NH4Cl + Heat (iii) 
;M0LID AF.SFAM"G[8G[ 1800C ;]WL :8LD 8I]A ZM8ZL 0=D S[<;LG;DF\ UZD SZJFDF\ VFJ[ K[ H[YL 
;M0F V[X AG[ K[P 
 4NaHCO3 ......heat.......Na2CO3 + H2O + CO2 .... (iv) 
 
 VF 5|lS|IFDF\ pt5gG YI[, SFA"G 0FIMS;F.0 G[ SFA"G[XG 5|lS|IF äFZF OZLYL ZL;F.S, SZJFDF\ 
VFJ[ K[P ZLV[SXG (iii) DF\YL D/[, V[DMGLID S,MZF.0 G[ DL<S ,F.DGL ;FY[ 5|lS|IF SZJFDF\ VFJ[ K[P 
H[GFYL V[DMlGIF K}8M 50[ K[P 
 
 2NH4Cl + Ca(OH)2 + ...... heat ..... 2NH3 + CaCl2 + 2H2…. ( v ) 
 2NH4Cl + CaO + H2O .... heat ... 2NH3 + CaCl2 + 2HO ….  ( vi ) 
 HIFZ[ V[DMlGIFG[ V[DMlGID 5|lS|IF äFZF ZL;F.S, SZJFDF\ VFJ[ tIFZ[ CaCl2 K}8M 50[ K[P AFSL 
ZC[, ,F.D :8MG tYF lGDSG[ CaCl2 ;FY[ NlZIFDF\ 5FKF HJF N[JFDF\ VFJ[ K[P 
 
0I]V, VYJF O[ZOFZ SZ[, 5|lS|IF sHF5FGDF\ lJSl;Tf 
 lS8FSI]X] V[ HF5FGG]\ 5C[,]\4 ;M0FvV[X SFZBFG]\ CT]\ H[ 1917 DF\ X~ YI]\4 H[ VFIFT SZ[, lGDS 
5Z VFWFlZT CT]\P 0I]V, VYJF O[ZOFZ SZ[, ;M<J[I 5|lS|IFGL D]bI ,F1Fl6STF V[ CTL S[ T[DF\ V[DMlGID 
S,MZF.0 V,U p5H TZLS[ D/[ K[P 
 
5|FS'lTS ;M0FvV[X 5|lS|IF 
 N]lGIFDF\ 36F :Y/MV[ 5|FS'lTS ZLTGF ;Ml0ID SFZAMG[8 SM. G[ SM. :JZ]5DF\ Vl:TtJDF\ K[P (8) 
I]PV[;PV[P DF\ T[GL DM8L ;\bIF Nl1F6 5l`RDDF\4 jIMlD\U TYF ;LJ<; ;ZMJZ TYF VF"Jg; ;ZMJZ 
5|SZ6vZ o EFZTDF\ ;M0F V[; pnMU 
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S[,LOMlG"IFDF\ Vl:TtJ K[P X~VFTDF\ ;M0F V[XG]\ pt5FNG VF"Jg; ;ZMJZDF\ ;G !(__DF\ V\lTD EFUDF\ 
TYF DUF0L S[gIF ;ZMJZDF\ ;GŸ !)__GF X~VFTGF EFUDF\ YT]\ CT]\P !)$*DF\ jIMDL\U BFT[ 5|FS'lTS ;M0F 
V[X 0L5MhL8 G BMHFI]\ tIF\ ;]WL S]NZTL 5|F%T ;M0F V[XG[ S\. BF; 5|EFJ G CTMP !)*$ ;]WLDF\ USDF\ 
S]NZTL ;M0F V[X pt5FNG S'l+D pt5FNG SZTF\ 56 JWL UI]\ CT]P 
 
lJ`JjIF5L ãlQ8SM6 
 JQF" !)(_ GM NFISM ;M0F V[X pt5FNGSFZM TYF J5ZFXSFZM DF8[GM lJxJjIF5L AN,FJGM NFISM 
ZæMP T[ ;DIDF\ I]PV[;PV[P VF AFATG[ IMuI IF\l+S ãlQ8SM6 TYF DFS["l8\U VF%I]P ,[l8G VD[lZSF4 VFlO|SF 
TYF DwI5}J" N[XMV[ ;M0FvV[X pt5FNG ,UFTFZ RF,] ZFbI]\P 
 !)$_ 5C[,F ;M0F V[XG]\ pt5FNG VD[lZSF SZTF ALHF N[XMDF\ JWFZ[ h05L CT]\P 5Z\T]4 !)$5 DF\ 
T[G]\ pt5FNG ,UEU $P! D[UF8G CT] H[ lJ`JjIF5L pt5FNGGM ,UEU V0WM EFU CTMP 
 !)&_ DF\ I]PV[;PV[P V[ $PZ D[UF8G pt5FNG SI]"4 H[ !)&* DF\ &P( D[UF8G ;]WL JWL UI] H[ 
lJ`JjIF5L pt5FNGGF\ ,UEU $_@ H[8,]\ CT]\P VF 5ZYL H BAZ 50[ K[ I]PV[;P ;M0FvV[XGL lJXF/ 
pt5FNS K[P 
 JT"DFGDF\ 5lxRDL N[XM 5F;[YL V[H VFXF K[ S[ T[VM T[DGF\ ;M0FvV[X pnMUG[ JT"DFG pt5FNG 
XlSTGF :TZ 5Z HF/JL ZFB[P HF5FGGL pt5FNG XlSTDF\4 !))_ DF\ WZBD 38F0M HMJF D/[,P VF AWF 
AN,FJM VF lJxJjIF5L lNXF5,8GF VG];\WFG[ I]PV[;PV[P GM EFU CH] 56 JWJFGL XSITFVM K[P 
 !)(# DF\ ;\5}6" J{l`JS pt5FNG Z(P5 DL,LIG 8G Zæ]\ CT]\ H[DF\YL !*P& DL,LIG 8G s&* @f 
pt5FNG D}0LJFNL N[XMDF\ YI]\ CT]\P !)$* YL ;M0FvV[X G]\ J{l`JS pt5FNG !PZ @ 5|lT JQF" 5|DF6[ JWT]\ 
VFjI]\ K[P ;DFHJFNL N[XMDF\ ;Z[ZFX pt5FNGGM NZ D}0LJFNL N[XM SZTF JWFZ[ K[P !)(( DF\ J{l`JS pt5FNG 
1FDTF H[ #* DL,LIG 8G 5|lT JQF" CTLP H[DF\YL Z# DL,LIG 8GGL pt5FNG 1FDTF D}0LJFNL ZFQ8=MDF\ VFJ[,L 
K[P H[ !)(# DF\ *& @ CTLP HIFZ[ ;DFHJFNL ZFQ8=MGL pt5FNG 1FDTFDF\YL *) @ XlSTGM p5IMU YI[,MP 
 lJ`JDF\ ;M0F V[X pt5FNG SZTF\ S], #_ DCtJGF N[XMGL ;M0F V[X 5[NFXGL pt5FNGGL 
VF\S0FSLI DFlCTL 8[A, G\PvZPZ äFZF NXF"JJFDF\ VFJ[,L K[P H[ D]HA RLG4 VD[ZLSF4 ZXLIF4 HD"GL VG[ 
EFZT äFZF ;M0F V[XG]\ ;F{YL JW] 5|DF6DF\ pt5FNG SZJFDF\ VFJ[ K[P T[DF\ 56 BF; SZLG[ lJ`JDF\ ;M0F V[X 
pt5FNGDF\ &_ YL *_@ H[8,M OF/M DF+ RLG VG[ VD[ZLSFGM HMJF D/[ K[P 5|:T]T 8[A, ZPZ DF\ HM.V[ TM 
RLG äFZF JFlQF"S !**Z_ CHFZ D[8=LS 8G ;M0F V[X G]\ pt5FNG SZJFDF\ VFJ[ K[P VG[ T[G[ 5lZ6FD[ T[ 
lJ`JGM ;F{YL JW] ;M0F V[XG]\ pt5FNG SZTM N[X U6JFDF\ VFJ[ K[P ALHF S|D[ VD[ZLSF äFZF JFlQF"S !!!__ 
CHFZ D[8=LS 8G ;M0F V[X G]\ pt5FNG SZJFDF\ VFJ[ K[P lJSF;XL, VG[ lJSl;T ZFQ8=MGL ;ZBFD6L SZLV[ TM 
lJ`JDF\ ;M0F V[XG]\ pt5FNG SZTF\ 5|YD NX S|DF\lST N[XMDF\ lJSl;T ZFQ8=MGL ;ZBFD6LV[ lJSF;XL, 
ZFQ8=MGL ;\bIF VMKL K[ T[D KTF\ RLG VG[ EFZT äFZF YT]\ ;M0F V[XG]\ S], pt5FNG 36]\ DM8]\ 5|DF6 NXF"J[ 
K[P EFZT äFZF ;M0F V[XG]\ JFlQF"S pt5FNG !5__ D[8=LS 8G ,UEU SZJFDF\ VFJ[ K[ VG[ T[YL EFZT 
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pt5FNGGF VF\S0F D]HA lJ`JDF\ ;M0FV[XG]\ pt5FNG SZTF\ z[Q9 N[XMDF\ 5F\RDM S|D 3ZFJ[ K[ H[ 8[A, G\P v 
ZPZ DF\ HM. XSFI K[P   
8[A, G\P v ZPZ 
J{l`JS 5|FN[lXS pt5FNG 1FDTFG]\ SMQ8S 
S|D N[XG]\ GFD 
N[XG]\ pt5FNG sV\NFÒTf 
!___ D[8=LS 8GDF\ 
! RLG !**Z_ 
Z VD[ZLSF !!!__ 
# ZXLIF Z)__ 
$ HD"GL !5__ 
5 EFZT !5__ 
& 5M,[g0 !!(_ 
* O|F\; !___ 
( I]PS[P )__ 
) T]SL" )__ 
!_ A<H[ZLIF *__ 
!! I]S|[.G *__ 
!Z :5[.G 5__ 
!# .8F,L 5__ 
!$ ZMDFGLIF $__ 
!5 HF5FG $__ 
!& G[3Z,[g0 $__ 
!* S[gIF #(* 
!( VM:8=[l,IF #!_ 
!) SMZLIF #!_ 
Z_ D[S;LSM Z)_ 
Z! 5FSL:TFG Z&_ 
ZZ AM8;JFGF Z5_ 
Z# A|FhL, Z__ 
Z$ 5M8]"U, !5_ 
Z5 .ZFG !$_ 
Z& VFH["g8LGF *_ 
Z* .Ò%T 5_ 
Z( RF0 !Z 
Z) AM;GLIF !! 
#_ .YM5LIF ! 
s :+MTo I]PV[;PÒPV[;P4 Z__) f 
 VMKF 50TZ pt5FNS TZLS[G]\ RF.GFG]\ :YFG Z_!_ ;]WLDF\ JW] DÞD AGL UI]\P D[S;LSM4 S[gIF tYF 
ZXLIFDF\ 5|FS'lTS ;M0F V[XG]\ pt5FNG YFI K[ VG[ A|FhL,4 RF.GF tYF VFO|LSFDF\ S]NZTL ;M0F V[XGF HyYF 
K[P KTF\4 VF HyYF I]PV[;PV[P SZTF lJXF/ tYF JF6LHIS K[P 
;M0F V[; AGFJJFDF\ N]lGIFDF\ RFZ 5âlT HMJF D/[ K[P 
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s!f SOLBAY 5|M;[; 
sZf AKZODRYLIN 5|M;[; 
s#f DUAL 5|M;[; 
s$f NEW ASHAL 5|lSIF 
8[A, G\ v  ZP# 
J{l`JS ;M0F V[; DF\U sV\l¿D U|FCS £FZFf 
V\l¿D U|FCS pnMU DF\U@ 
u,F; $&@ 
S[lDS<; Z)@ 
;FA] VG[ l08ZHg8 !_@ 
lJTZ6DF\ &@ 
U[;GF\ J5ZFX #@ 
DFJM VG[ 5[5Z Z@ 
5F6L ;]WFZ6F !@ 
VgI #@ 
S], !__@ 
s:+MT ov 0[GL; V[;P SM:8LS [s*_#f &$(v**!5 dkostic @ usgs.gov.] Z__)v!_f  
p5ZGF\ 8[A, G\PZP# DF\ VeIF; SZTF H6FI K[ S[ ;M0F V[;GM D]bI J5ZFXSFZ u,F; pnMU K[ H[ 
S], ;M0F V[;GF $&@ H[8,]\ J5ZFX SZ[ K[P Z;FI6 sS[lDS<;f pnMU H[ ALHM DM8M ;M0F V[; GM p5IMU 
SZTM pnMU K[P HIFZ[ l08ZHg8 pnMU !_@ ;M0F V[;GM p5IMU SZ[ K[P HIFZ[ VgI ,UEU !5@ H[8,M 
;M0FV[;GM p5IMU SZ[ K[P 8[A, G\PZP#  5ZYL HM. XSFI K[P 
8[A, G\PvZP $ 














s:+MT ov “Info Mine” based on USGS date April – 2010 ) 
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RF8" G\ v  ZPZ 

























s:+MT ov 0[GL; V[;P SM:8LS [s*_#f &$(v**!5 dkostic @ usgs.gov.] Z__)v!_f  
 
RF8" G\ v  ZP# 
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VF5[, 8[A, G\AZ VG[ RF8" 5ZYL HM. XSFI K[ S[ JQF" o Z__( DF\ ;F{YL JWFZ[ pt5FNG ;M0F V[;G]\ YI]\ 
CT]\P ElJQI ;M0F V[;G]\ ;FZ]\ K[ T[ RF8"  5ZYL HM. XSFI K[P 
  
ZP# EFZTDF\ ;M0FvV[X pnMU 
V[XIF. B\0DF\ ;J" 5|YD ;M0F V[X %,Fg8 !)#Z DF\ W|F\UW|F4 U]HZFT4 EFZTDF\ W|FUW|FGF ZFHF 
äFZF :Y5FI[,M H[G]\ GFD CT]\ zL XlST VF,S, JS;"P 5KLYL S\5GLG]\ GFD AN,L W|F\UW|F S[DLS, JS"; ,LP 
V[D ZFBJFDF\ VFjI]P VF %,Fg8[ T[G]\ JFl6lHIS pt5FNG VMUQ8 !)$_ YL X~ SI]"\P HIFZ[ T[GL 
pt5FNGXlST ;M<J[I 5|lS|IF äFZF &_ 8G 5|lT lNJ;GL CTLP tIFZ 5KL !)$$ DF\ 8F8F S[DLS<; ,LP G] 
VFUDG YI]\ H[ pt5FNG 1FDTF 5_ 8G 5|lT lNJ; CTL VG[ T[ DL9F5]Z4 U]HZFTDF\ :Y5F.P tIFZAFN ;F{ZFQ8= 
S[DLS<; ,LP GL :YF5GF Y. H[6[ T[G]\ pt5FNG !)5) DF\ 5MZA\NZ4 U]HZFT BFT[ XZ] SI]"P tIFZAFN !)*Z 
DF\ 8I]8LSMZLG4 TFDL,GF0]DF\ D[P T]lTSMlZG VF,S,L S[DLS<; V[g0 O8L",F.h;" ,LP GL :YF5GF Y.P !)(( 
DF\ GJL TSGLS V5GFJGFZ U]HZFT C[JL S[DLS<; ,LP  T[ ;DIGL ;F{YL lJXF/ %,Fg84 GM SFI"SF/ X~ YIM 
!)(( DF\ ;]+F5F0F4 U]HZFTDF\ H[GL pt5FNGXlST !Z__ 8G 5|lT lNJ; CTLP T[GL :YF5GF Y. VG[ 
VtIFZ[ JQF" Z__)v!_ DF\ T[GL ;M0F V[; pt5FNG 1FDTF (45_4___  D[8=LS 8G K[P HIFZ[ GJL 8[ŸSGM,MÒ 
;FY[ !))( DF\ lGZDF S[lDS<; l,P V[ 56 U]HZFTDF\ EFJGUZ BFT[ T[G]\ pt5FNG X~ SI]" T[GL pt5FNG 
1FDTF &45_4___ D[8=LS VtIFZ[ HMJF D/[ K[P 
 
  
EFZTDF\ ;M0F V[X pt5FNG DF8[ ,[JFTL 5|lS|IF GLR[ 5|DF6[ K[ 
 
EFZTDF\ ;M0F V[; pt5FNG SZTF V[SDM VG[ T[GL 5|lS|IF NXF"JT]\ 5+S o 
V[SD 5|lS|IF 
v 0LP;LP 0A<I] l,lD8[0 ;M,J[ 5|lS|IF 
v 8F8F S[lDS<; l,lD8[0 ;M,J[ 5|lS|IF 
v T]lTSMlZG V,S,L S[lDS<; l,lD8[0 0I], 5|lS|IF 
v U]HZFT C[JL S[lDS<; l,lD8[0 ;M<J[I 0=F. ,F.D 5|lS|IF 
v lGZDF S[lDS<; l,lD8[0 ;M<J[I 0=F. ,F.D 5|lS|IF 
s:+MT ov  Energetics EU/PPC. Teri & Nirma Ltd. 2010 ) 
 
;M<J[I V[ ;F{YL JW] ;O/ 5|lS|IF ZCL K[P H[ p5ZGF 8[A, G\PvZP& 5ZYL HM. XSFI K[P 5Z\T] 
VFW]lGS 5|lS|IFDF\ ;M<J[I 0=F. ,F.D 5|lS|IF K[P H[ lGZDF S[lDS<; l,lD8[0 VG[ U]HZFT C[JL S[lDS<; 
l,lD8[0DF\ p5IMU SZJFDF\ VFJ[, K[ 
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8[A, G\P v ZP5 
:YFl5T 1FDTF VG[ pT5FNGG]\ SMQ8S 
lDl,IG 8G 
JQF" pt5FNG SFI"1FDTF pt5FNG SFI"1FDTFGF p5IMU 
!)$(v$) _P_Z _P_! 5*P)_@ 
!)5)P&_ _P!Z _P_# $_P(_@ 
!)&)P*_ _P#( _P#_ *(P)_@ 
!)*)P(_ _P(# _P55 &*P!_@ 
!)()P)_ !P5& !P$_ ()P*$@ 
Z__!v_Z ZP!& !P55 *ZP_(@ 
Z__)v!_ ZP*& !P)Z &)P&*@ 
 s:+MT ov AMAI’S Report Z_!_ & Annual Report ) 
 
 p5ZGF 8[A, G\P v ZP5 5ZYL bIF, VFJ[ K[ S[ VFhFNL 5C[,F EFZTDF\ A[ H I]lG8 SFI"ZT CTF 
H[DGL pt5FNG 1FDTF _P_Z DL,LIG 8G CTL H[ ALÒ IMHGF 5KL JWLG[ _P#( DL,LIG 8G Y.P T[GM 
lJSF; KõL 5\R JQFL"I IMHGFGF V\TDF\ GM\W5F+ K[P HIFZ[ pt5FNG XlSTGL ,UEU )_@ p5IMU YIMP
 8[A, V[ 56 J6"J[ K[ S[ JQF" Z__) v !_DF\ pt5FNG 38I]\ CT]\P V[G] SFZ6 RMS VG[ SM,  S[ H[ 
D}/E}T H~ZLIFT K[4 T[GF 5Z VFIFT SZGM JWFZM K[P 
pt5FNGGM lJSF; NZ !)*)v(_ YL !)()v)_ NZdIFG ,UEU ZZ@ H[8,M JWFZM HMJF D/[ 
K[P HIFZ[ J{l`JSZ6 !))Zv)# GF  JQF" 5KL pt5FNG SFI" XlSTDF\ !__ 8SF H[8,M JWFZM YI[,M HMJF 
D/[ K[P SMQ8S V[ 56 J6"J[ K[ S[ SFI"1FDTFDF\ JWFZM YIM K[P 5Z\T] tIFZ 5KL T[G]\ pt5FNG ,UEU *_@ 
H[8,]\ YI]\ K[P H[ JQF" !)()v)_ GF JQF"GL ;ZBFD6LGF JQF" Z__)v!_ DF\ pt5FNGDF\ Z_@ GM 38F0M 
HMJF D/[ K[P H[G]\ SFZ6 RMS VG[ SM, H[ D]/E}T H~lZIFT K[ T[GF 5Z VFIFT SZGM JWFZM K[P 
 
     8[A, G\P v ZP& 
JT"DFGDF\ pt5FNG SFI"1FDTF NXF"JT]\ 5+S  
V[SD pt5FNG SFI"1FDTF 
v 0LP;LP 0A<I] l,lD8[0 )&___ 
v 8F8F S[lDS<; l,lD8[0 !______ 
v T]lTSMlZG V,S,L S[lDS<; l,lD8[0 (Z5___ 
v U]HZFT C[JL S[lDS<; l,lD8[0 !&Z$5_ 
v lGZDF S[lDS<; l,lD8[0 &5____ 
s:+MT ov VeIF; C[9/GL ;M0FV[X S\5GLVMGF JFlQF"S VC[JF, JQF" Z__)v!_f 
 
_ ;M0F V[;GM p5IMU  
 ;M0F V[;GM p5IMU GLR[GL J:T]VMGL AGFJ8 DF8[ SZJFDF\ VFJ[ K[P 
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s!f u,F; pt5FNG  
SFRGL SM.56 J:T]GL AGFJ8 DF8[ ;M0F V[; V[ 5FIFGL H~lZIFT K[ H[D S[ SFRGL AM8,4 VZL;M4 
SFRG]\ 8[A,4 8[l,lJhG4 8I]A4 A<A4 ,[AMZ[8ZLGF ;FWGM4 SFRGM u,F; JU[Z[P 
 
sZf ;M0LID VFWFlZT 5[NF;  
;DU| ZF;FI6LS 5|lS|IFDF\ ;Ml0ID VFIg;" D[/JJF DF8[ ;M0F V[; V[ DF+ 5|Fl%T :YFG K[P ;M0F 
V[; ;Ml0ID AFISFAM"G[84 ;Ml0ID OM;"5[8 ;Ml0ID l;,LS[8 VG[ S|[DL S[lDS<;GF\ pt5FNG DF8[ 
SZJFDF\ VFJ[ K[P 
 
s#f ;FA] VG[ l08ZHg8 5FJ0Z  
ZMÒ\NF J5ZFXDF\ ,[JFTF l08ZHg8 5FJ0Z VG[ ;FA]GF pt5FNG DF8[ Z_@ YL (_@ ;M0F V[;GM 
p5IMU SZJFDF\ VFJ[ K[P l08ZHg8 AGFJJF DF8[ H~ZL 5M:5[S8; VG[ l;,LS[8; ;M0F V[; £FZF H 
5|F%T YFI K[P 
 
s$f 5|JFCL p5IMULTF  
5F6LGL DF+FDF\ ZC[,F V[l;0G[ RMSS; WMZ6M ;]WL V\S]XDF\ ZFBJF DF8[ S[ 5FRS AGFJJF DF8[ 
;M0F V[;GM p5IMU SZJFDF\ VFJ[ K[P 
[ Control PH – acidity level in water] 
 
s5f SFU/ VG[ UD  
;M0F V[; GM p5IMU SFU/ AGFJJF DF8[ J]0vOF.AZ DF8[ H~ZL  ;[0 ;Ml0ID VFI"G ;M0F V[; 
DF\YL H D/[ K[P 
 
s&f VgI p5IMU  
? BF6DF\ X]lâSZ6 5|lS|IF DF8[P 
? ,MB\04 lZ8, S[ WFT]GL X]âTF DF8[P 
? SF50GL 5|lS|IF DF8[P 
? ;OF.G[ ,UTL T{IFZL DF8[P 
? BGLH T[, pnMUDF\ SFD SZTL lZOF.GZL DF8[P 
 
J5ZFXGL 5[8G"  
JQF" Z__!v_Z YL Z__)v!_ DF\4 ;\5}6" ;M0F V[XGF J5ZFXDF\ ;FA] tYF 0L8ZH\8 pnMUDF\ 
,UEU $Z @ p5IMU YIM4 tIFZ5KL Z;FI6 pnMUDF\ S], !* @ VG[ SFR su,F;f pnMUDF\ ,UEU Z# @ 
H[8,M p5IMU YIMP  s:+MT ov 0[GL; V[;P SM:8LS [s*_#f &$(v**!5 dkostic @ usgs.gov.] 
Z__)v!_ f 
 ;M0F V[XGL EFJL DF\U T[GF V\lTD J5ZFXSFZ pnMUMGF lJSF; 5Z VFWFZlT K[4 H[DF ;\Ul9T 
T[DH GFGF 5FIFGF pnMUMGM ;DFJ[X YFI K[P V\lTD J5ZFXSFZ pnMUMGM EFlJ lJSF; T[GF E}TSF/GF 
J5ZFX 5Z VFWFlZT K[P Z__!vZ_!_ GF ;DI NZlDIFG J5ZFX RÊJ'lâ lJSF; NZ & YL ( % 5|lT JQF" 
5|SZ6vZ o EFZTDF\ ;M0F V[; pnMU 
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H[8,M ZæM CTMP VFD KTF4 T[GL 5C[,FGF NFISFDF\ lJSF;GM JFlQF"S RS|J'lâ NZ S[/J & @ H ZæM 
CTMPZ_!_ 5KLGF JWTF lJSF; NZG[4 SFZAMG[8 VFWFlZT 0L8ZHg8GF JWTF pt5FNG S[ H[ T[GL 5lZ5SJTFG[ 
VFZ[ 5CM\RL UI]\ K[4 T[GFYL ;DFHJL XSFI 
 
;M0F V[; GL pt5FNG 50TZ  
NZ[S pnMUGL BZ[BZ 50TZ V[ T[GL V\UT AFAT K[P ;M0F V[; pnMUDF\ ;FDFgI ZLT[ ;M0F V[; GF 
pt5FNG SZJF DF8[ 8[A, G\Pv ZP* D]HA BR" YTM CMI K[P 5Z\T] pnMUG]\ :Y/ V[ 50TZG]\ D]bI 5lZA/ 
ZC[X[ VG[ T[GF ,LW[ YM0M 50TZGF TtJMDF\ O[ZOFZ 56 VFJL XS[P 
 
8[A, G\P v  ZP* 
;M0F V[; pt5FNGGL 50TZ 
VF.8D 50TZ sE/T ;M0F V[;f 
SFRM DF, Z5 
5FJZ sV[GÒ"f $_ 
DH]ZL #5 
HF/J6L BR" Z_ 
S], sZMS0 50TZf !Z_ 
s:+MT ov ;M0F V[; 5|M;[; BREF – Issue No.3 March – 2004 ) 
 
RF8" G\ v  ZP$ 












DH ]ZL HF/J6L BR"
50TZ sE/T ;M0F  V[;f
50TZ sE/T ;M0F  V[;f
 
s:+MT ov ;M0F V[; 5|M;[; BREF – Issue No.3 March – 2004 ) 
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8[A, G\PvZP* VG[ RF8" G\ v ZP$ 5ZYL H6FI K[ S[ ;M0F V[; pt5FNG SZJF DF8[ ;F{YL JW] 
5FJZGL H~Z 50[ K[P H[ S], 50TZ !Z_ GL ;FD[ $_ HMJF D/[ K[P ALÒ ZLT[ SZLV[ TM T[ S], 50TZGF 
##@ H[8,M BR" OST 5FJZ 5FK/ SZJFDF\ VFJ[ K[P HIFZ[ ALHM BR" DHZ]LGM K[P T[ 56 #5 K[P H[ S], 
50TZ !Z_ GL ;FD[ #_@ H[8,M YFI K[P HIFZ[ S], 50TZGF H~ZL SFRFDF,GL 50TZ 5FJZ VG[ DH]ZLGL 
;ZBFD6LV[ !_@ YL VMKF HMJF D/[ K[P V[GM VY" V[ YFI S[ SFRMDF,GL 5FK/ S], pt5FNG 50TZ !Z_ 
GL ;ZBFD6L V[ SFRFDF, 5FK/ Z5 BR" K[P H[ S], 50TZGF Z_@ H[8,M U6L XSFIP HIFZ[ ;M0F V[;GF\ 
%,Fg8GL HF/J6LGM RMYM BR" Z_ K[P H[ 56 S], 50TZGF K9'F EFUGM U6L XSFIP 
 
EFZTGL ;M0F V[; pnMUGL pt5FNG 50TZ VgI ZFQ8=MGL ;ZBFD6LDF\ JWFZ[ K[ T[G]\ D]bI SFZ6 
EFZTGF ZMvD8LZLI,GL U]6JTF4 H]GL 8Ÿ[SGM,MÒ VG[ %,Fg8 U6FJL XSFIP  
 
;M0F V[XGF lJlJW 5|SFZM VG[ p5IMU 
;M0F V[XGF 5|SFZ p5IMU 
,F.8 ;FA] VG[ 0L8ZHg8 
DL0LID VG[ 0[g; SFR4 ;L,LS[8;4 AF.S|MD[8; 
U|FgI],Z :8L,4 D[8,4 ZLOF.GL\U 
s:+MT ov INFOMINE Research Group, Moscow, 2010 ) 
  
 ;M0F V[X V,U V,U :JZ]5MDF\ p5,aW K[P H[DFYL NZ[SG[ V,UvV,U V\lTD J5ZFX DF8[ ,. 
XSFI K[P p5ZG]\ SM8QS T[GF 5|SFZ tFYF J5ZFX ;}RJ[ K[P 
 
;M0F V[XGF VFIFT  
;M0F V[XGF VFIFTG ! V[l5|, !)*( YL VM5G HGZ, ,F.;g; V\TU"T VFJZL ,[JFDF\ VFjIF 
CTFP tIFZ 5KLYL4 V\lTD J5ZFXSFZM tFYF VM, .g0LIF u,F; D[gI]P O[0Z[XG[ 56 VFITF SZJFGL 5ZJFGUL 
V5FI[,LP D]bItJ[ ;M0F V[X Z]DFlGIF4 A],U[ZLIF4 A[<ÒID4 HF5FG tFYF S[gIFDF\YL VFIFT SZJFDF\ VFJ[ K[P 
lO,CF,GM :Y5FI[, pt5FNGXlST 5|DF6[G]\ pt5FNG tF\+G[ ;\TMQFJF DF8[ 5}ZT]\ K[P SFRFDF,GL V;],ETF T[GF 
BF; SZLG[ SM,vSMSGL tFYF VgI DF/BFSLI DIF"NFVM tFYF DF\UDF\ J6WFZF AN,FJGF SFZ6[ 5|;\UM5FT 
;M0F V[XG]\ pt5FNG VRFGS 38L HFI K[P DF8[ H AOZ :8MS AGFJJ]\ VlGJFI" K[P T[ DF8[ H ;M0F V[XGF 
VFIFTGL H~Z 50[ K[P VF ZLTGL VFIFTG[ ;}1D wIFG ZFBJFDF\ VFJ[ VG[ T[G[ IMuI lNXF TZO JF/JDF\ VFJ[ 
K[ H[YL SZLG[ DF\U VG[ 5}ZJ9F JrR[G]\ V\TZ4 HM CMI TM4 VFIFT äFZF 38F0L XSFIP 
 
;M0F V[XGF lGSF;   
 K[<,F 36F\ JQFM"YL ;ZSFZ lGSF;G[ 5|Mt;FCG VF5JF 36M EFZ D}SL ZCL K[P VF JFTG[ 
.d5M8"vV[S;5M8" 5M,L;L äFZF ;FZL ZLT[ ;DÒ XSFI K[P p5HMGL 36L lJXF/ Z[gHG[ lGSF;G]\ 5|Mt;FCG 
VF5JF 36L 5|[Z6F V5F. K[P 
 VF ;DIDF\ HIFZ[ ;M0F V[XGF lGSF; DF8[ VF8,L 5|[Z6F ;ZSFZ äFZF V5FI K[ tIFZ[ EFZTDF\YL 
;M0F V[XGM lGSF; DwI5}J" tYF Nl1F6 5}lJ"I V[lXIFDF\ SZL XSFIP VF 5|SFZGM lGSF; SIF CN ;]WL YX[ T[GM 
VFWFZ pnMUMGF VF TZOGF pt;FC tFYF VF TSGM SIF ;]WL ,FE ,. XS[ K[ T[GF 5Z K[P !)()v)_ YL 
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;M0F V[XGL pt5FNGXlSTGF VlTZ[SG[ SFZ6[ EFZT[ VF Z;FI6GM lGSF; X~ SIM" HM S[ V[ lGSF; GFGF 
HyYF YTM CTMP s!!f DF\U 5}JF"G]DFG4 S[ H[ VF 38SMG[ wIFGDF\ GYL ,[T]4 T[DF\ DCtJGM O[ZOFZ XSI K[P HM 
pnMU V[JL l:YlTDF\ CMI S[ HIFZ[ T[ CH] 56 JWFZ[ HyYFDF\ ;M0F V[XGM lGSF; SZL XS[ tIFZ[ JWFZFGL 
pt5FNG XlST 5Z GÒSGF ElJQIDF\ wIFG ,. XSFIP 
 
VF05[NFXMGM lJSF;   
 
S[<XLID S,F"ZF.0 
 B}A H VMKF ;LgYM"8S ;M0F V[X %,Fg8 S[<XLID S,F".0G[ 5FKM D[/J[ K[P VG[ T[DF\YL DM8F 
EFUGF T[GM B}A gI}GTD EFU H 0L:8L,Z J[:8DF\ p5IMU SZ[ K[P S[<XLID S,MZF.0GM p5IMU SFRF Z:TFGF 
V[S :TZLI SZJF DF8[ tFYF CF.J[ 5Z lXIF/FDF\ 0F.;Z TZLS[ SZJFDF\ VFJ[ K[P T[GM p5IMU O|Lh5|}OL\U tFYF 
0:8 5|}OL\U DF8[ 56 SZJFDF\ VFJ[ K[P Z[O|LHZ[8ZDF\ 56 T[G[ 0=F.\U V[Hg8 TZLS[ JF5ZJFDF\ VFJ[ K[P T[GM 
p5IMU ;LD[\8 p5HMDF\ 56 YFI K[P 
 
V[DMGLID S,MZF.0 
 V[DMGLIF ;M0F 5|lS|IFDF\ BlGH AF.SFAM"G[8 O<8=[XGDF\ V[DMlGID S,MZF.0 V[ D]bI VFIG TZLS[ 
CFHZ CMI K[P VUtIGF\ JFJ[TZ DF8[ T[ V[S p¿D BFTZ TZLS[ J5ZFI K[P BF; SZLG[ JZ;FNL JFTFJZ6DF\ 
RMBFGF JFJ[TZ DF8[P 
 
X]âLSZ6 SZ[,]\ AF.SFAM"G[8 
 X]â ;M0LID AF.SFZAMG[8 T[ V[S ;LW]\ VF0 5[NFX TZLS[ D/T] GYL KTF\ ;FDFgI ;\HMUMDF\ ;M0F 
V[X %,Fg8GL 5|lS|IF NZdIFG D/[ K[P V[DMGLIF ;M0F %,Fg8DF\ X]â ;M0LID AF.SFAM"G[8 V[ X]â ;M0F V[X 
ãFJ6 SFZAMG[XG 5|lS|IF NZdIFG X]â S,LGU[; ;FY[ D/[ K[P VF p5HG[ D]bItJ[ A[SL\U 5FJ0Z V[8F;L0 




ZP$ ;M0F V[X pnMUGL EFlJ TSM 
 ;M0F V[X pnMU DF8[ ElJQIDF\ 36L ;FZL TSM HMJF D/[ K[P ;M0F V[X 5ZGM VFIFT HSFT 6% 
SZJFDF\ VFjIM CTMP VF Z;FI6GF\ J{l`JS EFJM B}A p\RF K[P H[YL ;:TF VFIFTGM ;\S8 8/[ K[P ;M0F V[XGL 
DF\U JW[ T[JL WFZ6F K[P SFZ6 S[ T[GM p5IMU SZTF pnMUMGF lJSF;GL 5}ZTL VFXF K[P SFR su,F;f pnMU 
DF8[ ;M0F V[X V[ VlT VFJxIS SFRM DF, K[P VF pnMUGM EFZTDF\ lJSF; NZ 8% 5|lT JQF" K[P 
 JT"DFGGL EFJ JWFZFGL UTL 36L 5|[Z6FNFIS K[4 H[ ,UEU 210$ GL VF;5F; K[P EFZTDF\ 
VF\TlZS SL\DTM 56 JWFZFG[ VFZ[ K[P CF,DF\ ;M0F V[XGL DF\U SZTF 5}ZJ9M JWFZ[ K[P VFD KTF\ lGSF; 
JWTL HFI K[P tFYF GJF SM. %,Fg8 pnMUDF\ XFlD, YF. T[JL ;\EFJGF VMKL K[P T[G]\ D]bI SFZ6 GJF 
%,Fg8DF\ YTL DM8]\ ZMSF6 H[ :YF5GF tFYF VD,LSZ6 DF8[ YFI K[P 
 ;M0F V[XGL DF\U 5|lT JQF" 8% H[8,L JWJFGL VFXF K[P SFZ6 S[ T[GF V\lTD J5ZFXSFZM 56 
GÒSGF ElJQIDF\ lJSF; 5FD[ T[JL XSITFVM K[P U]HZFTDF\ NlZIF. 5F6L4 ,F.D :8MGGL BF6M tFYF lGDS 
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AGFJJFGF D]bI SFZBFGFVM 56 K[P H[ AW]\ H ;M0F V[XGF AGFJ8 DF8[ D]bI SFRM DF, K[P DF8[ H 
U]HZFTDF\ VF pnMUG]\ EFlJ 36]\ pßHJ/ N[BFI K[P 5Z\T] T[GF DF8[ lJXF/ D}0L ZMSF6GL H~Z K[P DF8[ 
;ZSFZ[ TtSF, H HFC[Z ;FC;DF\ EFU ,[JM HM.V[P 
 VFYL H ;M0F V[X AGFJTL S\5GLVMGF 5|FZaWDF\ WZBD JWFZFGL 5|A/ XSITFVM N[BFI K[P 
 
ZP5      ;M0F V[XGF pnMUG[ G0TL D}xS[,LVM 
v SFRF DF,GL ;D:IFVM 
 
SMS 
 SM, T[ HM.TF 5|DF6DF\ tFYF ;FZL U]6J¿FDF\ p5,aW GYLP .d5M8" 0I]8LG[ SFZ6[ VFIFT SZ[, SMS 
B}A H DM\3] 50[ K[P DF8[ T[J]\ ;}RG V5FI K[ S[ SM, G[ SM, OL<0 5Z H AZFAZ ZLT[ WM. GFBJ\]P 
 
CF0" SMS s;BT SMSf 
 VF pnMU DF8[ D[8F,Ò"S, U|[0GF SMSGL H~Z 50[ K[ S[ H[DF\ V[XG]\ 5|DF6 VMK] CMI 5Z\T] :YFlGS 
ZLTGF D/TF SMSDF\ V[XG]\ 5|DF6 36]\ µ\R] CMI K[P s,UEU 40%)  H[ ,F.D :8MGG[ AF/JFGL 5|lS|IF DF8[ 
plRT GYLP T[DF\ 56 E[HG]\ 5|DF6 V,UvV,U CMI K[P 
 
;M<8 sVFIFGf 
 VF pnMUG[ HM.TF 5|DF6DF\ ;FZ]\ VFIG D/T]\ GYLP T[GFYL OST ;M0F V[XG]\ pt5FNG H GYL 38T]\ 
5Z\T] 5|N}QF6GL 56 DM8L ;D:IF pEL SZ[ K[P T[GF DF8[ V[J]\ ;}RJF. K[ S[ ,FU] 50TF ZFHSLI tYF S[gãLI 
;ZSFZ[ VF pnMUG[ VFIG B[TZ (Salt farm) AGFJJF DF8[ D\H}ZL VF5[P H[YL U]6J¿F4 5|N}QF6 tFYF 50TZ 
5Z V\S]X ZFBL XSFIP 
 VF DF8[ H<NLYL VF{nMlUS U|[0GF VFIGG]\ pt5FNG JWFZJFGL H~Z K[P 
 
,F.D :8MG 
 ;FZL U]6J¿FG]\ ,F.D :8MG DCNV\X[ BF6MDF\YL ,[JF. UI]\] K[ S[ H[ E}TSF/DF\ CTF VG[ tIF 
VtIFZ[ 36L TLJ| UTLV[ VGFDT lJSF; 5FD[ K[P GJF :Y/MV[ S[ HIF prR U]6J¿FJF/]\ ,F.D :8MG D/[ T[ 
AWF ;F{ZFQ8=GF B[TZFp HDLG tFYF NlZIF. T8 5Z l:YT K[ VG[ :JFEFlJS K[ S[ tIF BMNSFD G Y. XS[P 
ALÒ JFT V[ K[ S[ ;LD[\8 pnMUM S[ H[ VMKF U]6J¿FJF/] ,F.D :8MG 56 JF5ZL XS[ T[VM prR U]6J¿FJF/] 
,F.D :8MG B}A H h0YL JF5ZL ZæF K[P 
 
%,Fg8 5Z 5F6LGL ;D:IF 
 ;F{ZFQ8=DF\ J6WFIF" N]QSF/ tFYF E}UE" H/:+MGM JFI]J[U[ V\T VFJTF pnMUG[ D/TM 5F6L 5}ZJ9M 
B}A H VMKM CTMP H[GF ,LW[ gI}GTD H~lZIFTG]\ 5F6L 56 8[\SZ äFZF VYJF TM ALHF JW\] BRF"/ DFwIDM 
äFZF D\UFJJ]\ 50[ K[ T[GF SFZ6[ ;M0F V[XGF pt5FNG 5Z DF9L V;Z 50[ K[P 
 




 Z;FI6 pnMU N]lGIFEZDF\ 5IF"JZ6LI 5|N}QF6 DF8[ S]bIFT K[P 3G SRZM SFZBFGFGL VFH]AFH]GL 
O/ã]5 HDLGG[ GQ8 SZ[ K[P NlZIF. 5F6LDF\ 56 VX]lâ O[,F. K[P NFPTP 8F8F S[DLS<;GM SRZM NlZIF. 
ÒJG[ G]SXFG 5CM\RF0[ K[P 
 
5lZJCGGL D]xS[,LVM 
 ;M0F V[X DF8[GF D]bI ;FDU|L SM,4 SMS4 VFIG tFYF ,F.D:8MG K[P VF AWF H DF,G]\ pnMU 
;]WLG]\ 5lZJCG ;\TMQFSFZS GYL VG[ DF8[ VF pnMUG[ 56 ;LD[\8 tFYF 5FJZ %,Fg8GL DFOS Z[, 5lZJCGDF\ 
Vl+DTF VF5JL HM.V[P TNp5ZF\T4 ;M0F V[XG]\ GFGF U|FCSM ;]WL 5CM\RJF DF8[ 56 5lZJCGGL ;D:IF K[P 
SFZ6 S[ Piecemeal Z[, J[UG H,NLYL D/TF GYL VG[ HDLG DFUL"I 5lZJCG DM\3] K[P 
 
;ZSFZL GLlT 
 VtIFZ[ HIFZ[ EFZTDF\ JWFZ[ pt5FNG YFI K[ tIFZ[ ;ZSFZGL ;M0F V[XGF ;:TF VFIFT GL GLlT 
H,NL AN,JL 50X[ SFZ6 S[ 36F lJN[XL ;%,FIZM ;:TF EFJG]\ ;M0F V[X EFZTDF\ J[RL ZæF K[P 
 ;ZSFZGL ;M0F V[XGF VMKF .d5M8" 0I]8L NZ[ VFIFT SZJFGL GLlTGL :YFlGS ;M0F V[XGF J[RF6 
p5Z DF9L V;Z 50L K[P T[ DF8[ IMuI VlWSFZLVM ;FD[ V5L, SZFI K[ S[ VF GLlT DF O[ZAN,L SZ[ H[YL 
lJN[XL ;%,FIZM ;:TM DF, G J[RL HFI VG[ :YFlGS pt5FNSM IMuI J/TZ D/[P 
 
5FJZ q lJH/GL p\RL lS\DT 
 lJH/L V[ ;M0F V[XGF pt5FNG DF8[ VFJxIS J:T] K[P V,U V,U ZFHIMDF\ lJH/LGL 50TZ tFYF 
p5,aWLDF\ 36M TOFJT K[P VF TOFJTGF SFZ6[ ;M0F V[XGL 50TZ lS\DT tFYF JC[\RF6 SL\DTDF\ V,U V,U 
%,Fg8GL 36M TOFJT K[P BF; SZLG[ U]HZFTDF\ lJH/LGL lS\DT JW] K[ DF8[ VCL\ ;M0F V[XGL lS\DT 56 
JWFZ[ K[P 
 
AUF0 I]ST 5F6LGF lGSF,GL D]xS[,L 
 V[DMGLIF 5FK]\ D[/JJF lD<S,F.D ;FY[ 0L:8L,[XG 5|lS|IF NZdIFG ,LSZ 56 AG[ K[P VF VX]â 
ãjIG[ T/FJDF\ VYJF HDLGDF\ GFBJFDF\ VFJ[ K[P T[GFYL JW] S,MZF.0 JF/L DF8L AG[ K[ H[ lGS,GL 
;D:IFVM µEL SZ[ K[P 
 
V,UvV,U pt5FNGGL 50TZ 
 U]HZFTGL ACFZ SFD SZTF %,Fg8GL pt5FNGGL 50TZ U]HZFTGL V\NZ RF,TF %,Fg8 SZTF JWFZ[ K[P 
VFG] SFZ6 K[ SFRF[ DF, H[D S[ SM,4 VFIG4 5F6L4 ,F.D:8MGGL JW] lS\DTM4 5lZJCG BR" 56 SFRF DF,G[ 
JWFZ[ DM\3]\ AGFJL N[ K[P 
 ;F{ZFQ8= ;M0F V[X %,Fg8MV[ VFIG lJSF;GF SFD 5}ZT]\ wIFG GYL VF%I]\P SM. SM. :Y/MGF VFIGGL 
U]6J¿F B}A H µ\RL K[P VF 5|lS|IF pt5FNS äFZF VD,DF\ GYL ,[JF.P ;ZSFZ TYF Association of 
Soda Ash Industry pnMUGF lJSF; SFIM" 5Z 5}ZT]\ wIFG GYL VF5TFP 
 
 
5|SZ6vZ o EFZTDF\ ;M0F V[; pnMU 
 
62 
ZP& ;M0F V[; pnMUGF V[SDMGM 5lZRI 
 
ZP&P! W|F\UW|F S[DLS, JS"; ,LDL8[0 
 cW|F\UW|F4 5tYZG]\ XC[Z V[ ;M0F V[XGL DFT'E}lD K[P ;M0F V[XGM 5C[,M %,Fg8 EFZTDF\ U]HZFT 
ZFHIGF W|F\UW|F D]SFD[ CTMP 
 W|F\UW|FGF ZFHF zL V[DP V[DP XLJZFH äFZF VF %,Fg8GL :YF5GF !)Z# DF\ czL HIMH" <IM0; 
;M<8 JS";GF GFD[ SZF. CTLP T[G]\ pN3F8G JF.;ZMI ;Z HIMH" <IM0; äFZF !)Z# GF VMS8MAZ DCLGFDF\ 
YI]\ CT]\P tIFZ YL SrKGF Z6DF\ ;M<8sVFIGf pt5FNGG]\ SFI" X~ YI]\P T[ DF8[ BFZF 3M0F tYF GÒSGF 
UFD0FVM DF\YL VUFlZIFGL EZTL Y. CTLP !)Z5 DF\ :JP DCFZFHFV[ EFZTDF\ ;M0F V[X SFZBFGFGL 
:YF5GF SZL VFIGGL ;\5lTGM J5ZFX SZJF DF8[ zL lXST VF,SF,L JS"; GFD C[9/ :YF5GF Y.P 
 N]EF"uJJX4 VF %,Fg8 lGQO/ ZæM VG[ T[G[ D[P UMJFG A|P ,LP G[ J[RL GFBJFDF\ VFjIMP T[GL 
HuIFV[ W|F\U|WF S[DLS, JS"; ,LP GFDGL GJL S\5GLGL X~VFT Y.P T[G]\ ;O/ SFI" VMU:8 !)$_ YL &_ 
8G 5|lT lNJ;GL pt5FNG 1FDTFYL YI]P !)$Z DF\ ;M0LID AF.SFZAMG[8 %,Fg84 !__ 8G 5|lT DF;GL 
pt5FNG1FDTFYL X~ YIMP tIFZAFN !)$$ DF\ S[<XLID S,MZF.0GM V[S GFGS0M %,Fg8 X~ SZFIMP 
 !)$) DF\ ;FC} A|PV[P VF I]lG8G[ CFYDF\ ,LW]\ VG[ D]bI ;M0F V[X %,Fg8DF\ JWFZM SZL4 
!)55v&_  YL !Z_ 8G 5|lT lNGGL pt5FNG1FDTF JWFZL JQF" !)&( DF\ V[DMlGID AF.SFZAMG[84 Z_ 
8G 5|lTlNG AGFJTM GJM %,Fg8 :Y5FIMP ;M0F AF.SFZAMG[8 GL pt5FNGXlSTDF\ 56 JWFZLG[ #___ 8G 
5|lT lNJ; SZJFDF\ VFJLP !_*!DF\ ;M0F V[XG]\ pt5FNG !5_ 8G 5|lTlNJ;GL ;5F8LV[ 5CM\RL UI]\ CT]\ 
TYF !)*5 ;]WLDF\ pt5FNG XlST Z__ 8G 5|lT lNJ; JWFZJFDF\ VFJLP !)(* DF\ S\5GLG]\ GFD AN,L 
DCW Ltd. SZL GFBJFDF\ VFjI]\ CT]\P tIFZAFN S\5GLV[ lJSF;5\Y TYF GJLGLSZ6 56 V5GFjIF K[P 
 Z__!v_Z  NZdIFG VF I]lG8G]\ 8G" VMJZ 55$PZZ SZM04 Z__5v_& DF\ *!_PZ$ 
SZM0 tFYF Z__)v!_ DF\ !_)5P*& SZM0 Zæ]\ CT]\P JWTL pt5FNGXlST TYF SFI"N1FTFDF\ ;]WFZFG[ SFZ6[ 
VG[ p5HGM U]6J¿FG[ SFZ6[ lJH/L TYF VgI BR"DF\ WZBD 38F0M VFJL XS[P DCW Ltd. T[GF 
SD"RFZLVMG[ VFtD ;]WFZF DF8[ 5|[Z6F V5F. K[  tFYF V[S ;\U9G TZLS[ SFD SZJF DF8[ 5|[Z6F V5F. K[P 
VCL\ T[DGF D\TjIMG[ 56 5}ZTM VFNZ V5FI K[P VF S\5GL W|F\UW|FDF\ V[S :S},4 CF.:S},4 SM,[H TYF V[S 
S,A 56 R,FJ[ K[P DCW Ltd. 5MTFGF )_ JQF"GF H}GF D}/ 5Z V8, pEL K[P 
 
 
ZP&PZ 8F8F S[DLS<; ,LDL8[0 
 DL9F5]Z VFIGG]\ XC[Z V[ N}lGIFGF ( DF\ DM0F ;M0F V[X pt%FNSGL HG[TF K[P TCL EFZTGL EFZ[ 
Z;FI6 AGFJJFGM pnMU GL :YF5GF !)#) DF\ DL9F5}ZDF\4 VMBF A\NZ 5F;[ SFl9IFJF0GF VFBZL CNGF 
lJS<5 ;F[ZFQ8=DF\ Y. CTLP äFZSF H[ zL S'Q6G]\ 5lJ+ TLY" WFD K[ T[ VF %,Fg8YL S[J/ !# SLDL N}Z K[P VF 
AWF H UFDM VMBFD\0/ Ò<,FDF\ VFJ[,F K[P S\5GLG]\ S], 1F[+O/ &___ V[SZ K[P T[GL p\RFDF\ p\RL .DFZT 
!*5 OL8 p\RL K[P T[GL :YF5GF ;DI[ T[GL pt5FNG 1FDTF $__ 8G 5|lTlNG CTLP 
 Z__!v_Z NZdIFG VF I]lG8G]\ 8G" VMJZ !#(*P!_ SZM04 Z__5v_& DF\ #&#(PZ# SZM0 
TYF Z__)v!_ DF\  55!ZP5$4  SZM0 Zæ]\ CT]\P T[ l;JFI4 8F8F S[DLS<; ,LP DF\ V[S VFNX" VF{nMlUS UFD 
VJF"lRG ;C]l,ITMG[ wIFGDF\ ,. AGFjI] K[P TNp5ZF\T S\5GL :S},4 CF.:S},4 lRlSt;F,I S,A TYF  T[GF 
SD"RFlZIM DF8[ ZC[6F\S lJ:TFZ 56 R,FJ[ K[P 




ZP&P# T]lTSMZLG V,S,L VG[ S[lDS<; l,lD8[0 
 EFZT ;ZSFZGF Nl1F6 EFZTDF\ %,Fg8 :YF5JFGF lG6"I AFN4 TFDL,GF0]DF\ &&___ MT GL 
pt5FNG XlSTJF/M %,Fg8 XZ] SZJFDF\\ VFjIM K[P H[ %I]8LSMZLGDF\ l:YT K[P VF %,Fg8 TTDCO VYJF 
IFCI G]\ ;\I]ST ;FC; K[P T[ # 0L;[dAZ !)*! DF\ :YFl5T YI]\P 5|lS|IFGL HF6SFZL4 D]bI 0LhF.G H~Z 
50TF ;FWGMGF 5}ZJ9F DF8[4 lGQ6FTMGL ;,FC DF8[4 TYF %,Fg8GF .Z[SXG SDLXGL\U 5Z GHZ ZFBJF DF8[ 
TYF U[Z\8L D[/JJF VG[ ;FWG ;Z\HFDGF 5}ZJ9FGF C[T] DF8[4  S\5GLV[ HF5FGGL S\5GL Hitachi XL5 
AL<0L\U VG[ V[gÒGLIZL\U S\P ,LP ;FY[ SZFZ SIF"P 
 ;M0F V[XGF pt5FNG DF8[ EFZTDF\ 5C[,LJFZ S\5GLV[ 8MIF ;M0F 5|lS|IFGM p5IMU SIM"P RSF;6L 
DF8[ pt5FNG Z_ H}G !)(Z DF\ XZ] SZJFDF\ VFjI]\P VF V[S H I}lG8 Nl1F6 EFZTDF\ SFI"ZT K[P 
!)(Zv(# DF\ VF %,Fg8G]\ 5C[,]\ JFl6lHIS pt5FNG Z()!$ MT Zæ]\ CT]\P H[ Z__!v_Z ;]WLDF\ 
(*4*)& MT 5CM\RL UI]\ CT]\P Z__5v_& DF\ T[GL pt5FNG XlST JWFZLG[ !4&Z4$5_ MT SZL N[JFDF\ 
VFJL HIFZ[ T[G]\ JF:TlJS pt5FNG )&4#Z5 MT Zæ]\ CT]\ VG[ Z__)v!_ DF\ !$4!_& MT Zæ]\ CT]\P 
Z__!v_Z  NZdIFG VF I]lG8G]\ 8G" VMJZ !Z)PZ_ SZM04 Z__5v_& DF\ !(_P&5 SZM0 tFYF 
Z__)v!_ DF\ *PZ* SZM0 Zæ]\ CT]\P S\5GL VF %,Fg8G[ V;O/TF5}J"S R,FJL ZæF K[ TYF pt5FNGXlST 
JWFZJFGF AGTF 5|ItGM SZL ZCL K[P 
 S\5GL 5MTFGF SD"RFZLVM ZC[JFGL ;UJ0 VF5[ K[ TYF T[DGF AF/SMG[ lGoX}<S E6TZ 5}Z]\ 5F0[ K[P 
 
ZP&P$ U]HZFT C[JL S[DLS<; ,LDL8[0 
 GHCL V[ V[S ;\I]ST ;FCl;S S\5GL K[ H[ !$ VMS8MAZ !)(# DF\ :YF5JFDF\ VFJL CTLP VF 
%,Fg8 ;]+F5F0F J[ZFJ/ YL Z_ SLDL N}Z4 VZA ;FUZGF NlZIF. T8 5Z l:YT K[P 
 !)(# DF\ V[S ;M0F V[X SFZBFG]\ U]HZFTDF\ TYF V[S Nl1F6 EFZTDF\ :YF5JFGM lG6"I EFZT 
;ZSFZ äFZF ,[JFDF\ VFjIMP NF,DLIF sUM<0G 8MA[SM S\P4 NF,DLIF 0IZL .g0:8=Lh ,LP TYF T[GF ;eIMf TYF 
GIIC sU]HZFT .g0:8=LI, .gJ[:8D[g8 SM5M"Z[XGf äFZF XZ] SZJFDF\ VFJL CTLP V[ EFZT H GCL\ 5Z\T] 
N]lGIFEZDF\ ;F{YL JW] pt5FNG WZFJTF %,Fg8DF\G]\ V[S K[P H[GL pt5FNGXlST 4$4Z_4___ D[UF 8G 5|lT JQF" 
K[P TYF V[S J{l`JS WMZ6GL p5H K[P SFRF DF, TYF lJH/LGL H~ZLIFT 5}ZT] GHCL :JlGE"Z K[P H[ 
T[GF DF8[ V[S OFINFSFZS JFT SC[JFIP T[ 0=F. ,F.DL\U 5|lS|IF H[ N}lGIFDF\ VFW]lGS TSlGS K[ T[GFYL ;M0F 
V[X pt5gG SZ[ K[P 
U]HZFT C[JL S[lDS<; l,P GL pt5FNG 1FDTF (45_4___ D[8=LS 8G 5|lT JQF" K[P ,F.8 VG[ 0[g; 
A\gG[ 5|SFZGF ;M0F V[; AGFJ[ K[P T[ N]lGIFGF VF\TZZFlQ8=I 5|DF6GF VFWFZ[ pt5FNG SZ[ K[P H[GL 8Ÿ[SGM,MÒ 
G[WZ,[g0GL [AKZO NOBLE BV] 5F;[YL ,LW[,L K[P U]HZFT C[JL  S[lDS<; l,P GM ;M0F V[; N]lGIFDF\ 
T[GL U]6JTF DF8[ HF6LTM K[P T[ S\5GL IOS )__!4 Z___ ISO !$__! sV[gJFI"D[g8G]\ :8Fg00"f 
OHSAS !(__! ;8L"OF.0 S\5GL K[ T[G[ V[S;M5F8" DF8[GM cclGJ[IFT zL UM<0 8=MZLcc O[0Z[XG VMO 
.lg0IG V[S;5M8" VMZU[GF.h[XG £FZF VF5JFDF\ VFjIM K[P Z__!v_Z  NZdIFG VF I]lG8G]\ 8G" VMJZ 
$&5P*( SZM04 Z__5v_& DF\ 5Z&P_# SZM0 tFYF Z__)v!_ DF\ !Z*&PZ#  SZM0 Zæ]\ CT]\P 
T[ 5MTFGL p5H D]bItJ[ VM:8=[l,IF4 AF\u,FN[X4 .g0MG[lXIF4 .ZFG4 HMZ0G4 D,[XLIF4 zL,\SF4 
YF.,[g04 D:ST4 ;FpNL VZ[lAIF tFYF JLV[TGFD G[ J[\R[\ K[P S\5GLV[ SFZBFGFGL 5F;[ V[S 8FpGXL5 pEL 
5|SZ6vZ o EFZTDF\ ;M0F V[; pnMU 
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SZ[, K[P T[ 5MTFGF SD"RFZLVMG[ lJlJW ;UJ0M H[D S[ 5lZJCG4 S,A4 S[g8LG tFYF  lGoX]<S E6TZ 
sSD"RFZLVMGF AF/SM DF8[f VF5[ K[P 
 
ZP&P5  lGZDF S[lDS<; l,lD8[0 
zL SZXGEF. 58[, äFZF O[A|]VFZL Z54 !)(_ YL 5|FP l,P SZJFDF\ VFJL VG[ T[ pt5FNG l;gY[l8S 
l08H"g84 ;FA]4 S[lDS<;G]\ J[RF6 SZTF CTFP JQF" !))# DF\ S\5GLWFZM !)5& VG[ S,D $#vV[ D]HA 
S\5GL 5la,S l,lD8[0 AGLP V[8,[ S[ lGZDF l,lD8[0 T[ JQF"DF\ lGZDF S[lDS<; l,lD8[0 G[WZ,[g0GL AKZO 
NOBEL ENGINEERING BV GL ;FY[ ;\IMHG SZL !4Z__ tpd ;M0F V[X pt5FNG SZJFGM 5|MH[S8 
SIM"P H[ 8[SlGS, ;CIMU OST CTMP ;M0F V[X AGFJJF DF8[GL 5|lS|IF lGZDF S[lDS<; l,lD8[0 0=FI ,F.D 
8[SGM,MÒ GM p5IMU SIM"P JQF" Z__&DF\ ;F{ZFQ8= S[lDS<; G]\ ;\IMHG SZL T[GL ;M0F V[X pt5FNG SZJFGL 
XlST JWFZL NLWLP H[ Z_!_ DF\ &45_4___ M.T. 5CM\RL U. K[P   
Z__!v_Z  NZdIFG VF I]lG8G]\ 8G" VMJZ ZZ*&P_5 SZM04 Z__5v_& DF\ ZZ$$P!! SZM0 
tFYF Z__)v!_ DF\ ##Z)P!(  SZM0 Zæ]\ CT]\P lGZDF S[lDS<; l,lD8[04 T[GF SFDNFZM DF8[ VFW]lGS lX1F64 
CM:5L8, ;UJ04 ZC[9F6GL ;UJ04 TYF ;F{YL DCtJ lGZDF V[HI]S[XG VG[ ZL;R" OFpg0[XGGL :YF5GF SZL 
K[P H[DF\ GOFGL EFJGF GYL ZFBJFDF\ VFJLP 5Z\T] CF.v8[,[g8[0 jIlSTVMGM lJSF; YFI T[GF DF8[ K[P 
 
ZP*  ;M0F V[X pnMUDF\ pt5FNG 1FDTFGM p5IMU 
ZP*P! 5|F:TFlJS 
 SM.56 VFlY"S T\+4 5[-L4 pnMU S[ ZFQ8=GL S], SFDULZLGM SIF; SF-JF DF8[ pt5FNG 1FDTFGF  
(Productivity) DF5G]\ D}<IF\SG DCtJG]\ K[P 
 ;FDFGITo ;Z[ZFX 5|M0S8LJL8L tYF S], 5|M8S8LJL8LG] DF5N\0 ,[JFI K[P VF{nMlUS pt5FNGXlST  
tFYF VF 1FDTFGM p5IMU T[GF SFDULZL lJX[ DFlCTL VF5[ K[P T[ pnMUGF lJSF; TYF 5|UlTG[ 56 ;}RJ[ K[P 
I}lG8GL SFI"N1FTFGM 56 pt5FNGXlST GF p5IMU 5ZYL SIF; SF-L ,[JFDF\ VFJ[ K[P 
 S[5[;L8L V[ pt5FNGGM NZ K[P T[GL jIFbIF VF 5|DF6[4 S[5[;L8L V[8,[ V[S RMSS; ;DIUF/F 
NZdIFG RF,] %,Fg8DF\YL AGTL prRTD (Maximum) p5HP 
 GLR[GL AFATM S[5[;L8LGF bIF, DF8[ DCtJGL K[P 
s!f S[5[;L8L V[ prRTD ;5F8LGL p5H K[P 
sZf S[5[;L8L CD[XF SM. RMSS; ;DIUF/F ;FY[ ;\S/FI[,L CMI K[P 
;M0F V[X %,Fg8 DF8[ S[5[;L8LGM VY" S], HyYM 5|lT lNJ;4 5|lT ;%TFC S[ SM. ALHM RMSS; 
;DIUF/M4 V[D Y. XS[P 
s#f S], S[5[;L8L sS], pt5FNGXlSTf (!__@) V[ 8}\SFUF/FGM bIF, K[ SFZ6 S[ ,F\AFUF/FDF\ TM %,Fg8G]\ 
SN tFYF ;\bIF JWL XS[ K[P 
 
ZP*PZ  ;M0F V[;GF V[SDMGL pt5FNG SFI"1FDTFGM p5IMUP 
ZP*PZP!  W|F\UW|F S[lDS<; JS"; l,lD8[0 
VF S\5GLG[ pt5FNG 1FDTF VG[ BZ[BZ SZ[, pt5FNG JQF" Z__!v_Z YL Z__)v!_ ;]WL GLR[ 
D]HA l:YlT NXF"J[ K[[P 
 




W|F\UW|F S[lDS<; JS"; l,lD8[0 sDCWf GL  pt5FNG  SFI"1FDTFGM p5IMU 
 
JQF" SFI"1FDTF (M.T) pt5FNG (M.T) SFI"1FDTFGM p5IMU 
@ 
Z__!v_Z )&4___ &(45&) *!P$# 
Z__Zv_# )&4___ &Z4*(# &5P$_ 
Z__#v_$ )&4___ )Z4$*5 )&P## 
Z__$v)5 )&4___ (#4_)! (&P55 
Z__5v_& )&4___ (*4#$_ )_P55 
Z__&v_* )&4___ (_4(!& ($P!( 
Z__*v_( )&4___ (!4Z$( ($P&# 
Z__(v_) )&4___ (!4)*$ (5P#) 
Z__)v!_ )&4___ (54*$_ ()P#! 
s :+MT ov JFlQF"S VC[JF, JQF" Z__!v_Z YL Z__)v!_f 
 
W|F\UW|F S[lDS<; JS"; V[ EFZTGL ;F{YL H]GL ;M0F V[; pnMUGL S\5GL K[P H[GL S], pt5FNG 1FDTF 
)&4___ D[8=LS 8G sMTf K[P p5ZMST 8[A,DF\ JQF" o Z__!v_Z YL Z__)v!_ NZdIFG S\5GLV[ 
SFI"1FDTFGM SZ[, p5IMU SIFZ[S JWTM VG[ 38TM HM. XSFI K[P S\5GLV[ SFI"1FDTFGM z[Q9 p5IMU JQF" o 
Z__#v_$ DF\ )&P## @ H[8,M SZ[,M CTMP HIFZ[ JQF" o Z__Zv_# DF\ ;F{YL GLRL SFI"1FDTFV[ V[8,[ S[ 
&5P$_ @ V[ pt5FNG SZJFDF\ VFJ[,]\ CT]\P S\5GLGL p5ZMST ;DIGL ;Z[ZFX pt5FNG 1FDTFGL p5IMULTF 
(#P(_ @ HMJF D/[ K[P V[8,[ S[ S\5GLV[ 5MTFGL l:YZ lD,STGM !&PZ_ @ H[8,M p5IMU G SZTF l:YZ 
D}0L ZMSF6G]\ J/TZ V[8,]\ VMK]\ D[/JL XSFI]\ K[P 
 
ZP*PZPZ  8F8F S[lDS<; l,lD8[0  
 
 8F8F S[lDS<; l,lD8[0DF\ SFI"1FDTFGL §lQ8=V[ ;M0F V[; pnMUDF\ ;F{YL JW] !_4__4___ D[8=LS 
8GGL 1FDTF WZFJ[ K[P JQF" o Z__!v_Z YL JQF" o Z__)v!_ GF ;DI UF/F NZdIFG S\5GLV[ T[GL S], 
SFI"1FDTFGF S[8,F 8SF pt5FNG 5|F%T SZ[,]\ K[ T[GL DFlCTL GLR[GF 8[A,DF\ NXF"J[, K[P 
S\5GLV[ p5ZMST ;DIUF/F NZdIFG JQF" o Z__5v_& DF\ (!P_* @ H[8,L p\RL SFI"1FDTFG]\ 
pt5FNG D[/J[,]\ CT]\P HIFZ[ JQF" o Z__!v_Z DF\ 5(P*& @ H[8,]\ SFI"1FDTFG]\ ;F{YL VMKM p5IMU YI[,M 
HMJF D/[ K[P S\5GL p5ZMST ;DIUF/F NZdIFG ;Z[ZFX *!P*! @ GL 1FDTFV[ pt5FNG D[/J[, CT]\P ALÒ 








8F8F S[lDS<; l,lD8[0 sTATAf GL  pt5FNG  SFI"1FDTFGM p5IMU 
JQF" SFI"1FDTF pt5FNG 
SFI"1FDTF p5IMUGL 
8SFJFZL @ 
Z__!v_Z !_4__4___ 54(&4*__ 5ZP*& 
Z__Zv_# !_4__4___ *4#54($_ *#P5( 
Z__#v_$ !_4__4___ *45$455# *5P$& 
Z__$v_5 !_4__4___ *4(!4(5( *(P!) 
Z__5v_& !_4__4___ (4!_4&($ (!P_* 
Z__&v_* !_4__4___ *45*4Z_) *5P*Z 
Z__*v_( !_4__4___ &4)*4_$& &)P*_ 
Z__(v_) !_4__4___ &4)54!!5 &)P5! 
Z__)v!_ !_4__4___ &4)54*Z! &)P5* 
s :+MT ov JFlQF"S VC[JF, JQF" Z__!v_Z YL Z__)v!_f 
 
ZP*PZP#  T]lTSMZLG V,S,L VG[ S[lDS<; l,lD8[0  
 
T]lTSMZLG V,S,L VG[ S[lDS<; l,lD8[0GL JQF" o Z__!v_Z YL JQF" o Z__)v!_ ;]WLGL pt5FNG 
SFI"1FDTF VG[ SZ[, pt5FNG VG[ T[GL SFI"1FDTFGF p5IMUGL 8SFJFZL 8[A, G\AZ ZP!# DF\ NXF"J[,L K[P JQF" 
o Z__!v_Z DF\ S\5GLGL ;M0F V[;GL pt5FNG SFI"1FDTF !4!54___ M.T. HMJF D/[ K[P H[ JQF" o 
Z__$v_5 ;]WL K[P tIFZAFN JQF" o Z__5v_& YL !4&Z4$5_  M.T. YI[,L K[P H[ VeIF;GF ;DIUF/F 
GF Vl¿D JQF" o Z__)v!_ ;]WL H/JF. ZC[, K[P 
 
8[A, G\PvZP!_ 
T]lTSMZLG V,S,L VG[ S[lDS<; l,lD8[0 sTACf GL  pt5FNG  SFI"1FDTFGM p5IMU 
JQF" SFI"1FDTF pt5FNG 
SFI"1FDTF p5IMUGL 
8SFJFZL @ 
Z__!v_Z !4!54___ (*4*)& *&P#$ 
Z__Zv_# !4!54___ )!4)_) *)P)Z 
Z__#v_$ !4!54___ (&4$*5 *5PZ_ 
Z__$v_5 !4!54___ )Z4$*Z (_P$! 
Z__5v_& !4!54___ )&4#Z5 5)P#_ 
Z__&v_* !4!54___ Z(4#Z$ !*P$$ 
Z__*v_( !4!54___ !Z4#_* *P5( 
Z__(v_) !4!54___ !#4&(_ (P$Z 
Z__)v!_ !4!54___ !$4!_& (P&( 
s :+MT ov JFlQF"S VC[JF, JQF" Z__!v_Z YL Z__)v!_f 
5|SZ6vZ o EFZTDF\ ;M0F V[; pnMU 
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S\5LGLV[ X~VFTGF\ JQFM"DF\ SFI"1FDTFGM DCTD p5IMU SZ[,M HM. XSFI K[P S\5GLV[ VeIF;GF 
5|YD 5F\R JQF" NZdiFG ;Z[ZF; *$PZ# @ SZ[,]\ HMJF D/[ K[P HIFZ[ 5KLGF RFZ JQFM" NZdiFG ;Z[ZF; 
!_P5#@ H[8,]\ B]A H GLR]\ pt5FNG D[/J[, K[P S\5GLV[ VeIF;GF ;DIUF/F NZdiFG ;F{YL p\RL 
SFI"1FDTFYL pt5FNG JQF" o Z__$v_5 DF\ (_P$! @ YL SZ[, K[P HIFZ[ VeIF;GF ;DIUF/F NZdIFG JQF" 
o Z__*v_( DF\ ;F{YL GLRL V[8,[ S[ *P5( @ pt5FNG 1FDTFGM p5IMU SZ[,M CTMP 8[A, G\P ZP!# YL 
HM. XSFI K[ S[ pt5FNG 1FDTFDF\ JQF" o Z__5v_& YL JWFZM YIM K[ 5Z\T] T[GF pt5FNGDF\ ;TT 38F0M 
YTM HMJF D?IM K[P VeIF;GF ;DIUF/F NZdIFG S\5GLV[ $5P)Z @ GL ;Z[ZF; 1FDTFV[ pt5FNG D/J[, 
K[ VG[ 5lZ6FD[ 5$P_( @ H[8,M JWFZ[ SFI"1FDTFGM S\5GL p5IMU SZJFDF\ lGQO/ ;FlAT Y. K[P 
 
ZP*PZP$  U]HZFT C[JL S[lDS<; l,lD8[0 
 U]HZFT C[JL S[lDS, l,lD8[0GL SFI"1FDTF VUFJGF A\G[ V[SDM SZTF\ YMl0S VMKL K[P JQF" o 
Z__!v_Z DF\ S\5GLGL SFI"1FDTF 54Z54___ D[8=LS 8G sMTf CTLP H[ JQF" o Z__$v_5 DF\ &4__4___ 
D[8=[S 8G VG[ JQF" o Z__&v_* DF\ (45_4___ D[8=[S 8G JWFZM YI[,M K[P H[ JQF" o Z__)v!_ ;]WL 
H/JFI ZC[,M K[P VF;DIUF/F NZdIFGGL SFI"1FDTF VG[ T[GL p5UMULTFGL DFlCTL GLR[GF 8[A,DF\ NXF"J[,L 
K[P 
    
8[A, G\PvZP!! 








Z__!v_Z 54Z54___ $4(54$__ )ZP$& 
Z__Zv_# 54Z54___ 54_$4&() )&P!# 
Z__#v_$ 54Z54___ 54_#4*Z& )5P)5 
Z__$v_5 54Z54___ 54!&4&(& (&P!! 
Z__5v_& 54Z54___ #4)Z4#)Z &5P$_ 
Z__&v_* 54Z54___ &4&*4$(* *(P5# 
Z__*v_( 54Z54___ 54)!45#! &)P5) 
Z__(v_) 54Z54___ &4!*45&& *ZP&5 
Z__)v!_ 54Z54___ &4*&4_&) *)P5$ 
s :+MT ov JFlQF"S VC[JF, JQF" Z__!v_Z YL Z__)v!_f 
 
S\5GLV[ X~VFTGF\ JQFM"DF\ SFI"1FDTFGM DCTD p5IMU SZ[,M HM. XSFI K[P 5|YD +6 JQFM[" 
NZdIFG S\5GLV[ ;Z[ZF; )$ @ 1FDTF V[ pt5FNG D[/J[, K[P H[ 5KLGF JQFM"DF\ 38[,]\ HMJF D/[ K[P S\5GLV[ 
VeIF;GF ;DIUF/F NZdIFG  JQF" o Z__Zv_# DF\ )&P!# @ V[ ;F{YL p\RL SFI"1FDTFYL pt5FNG 5|F%T 
SZ[,]\ K[P HIFZ[ JQF" o Z__5v_& NZdIFG ;DFZSFD VG[ SFI"1FDTF lJ:TFZG[ SFZ6[ GJ DF;G]\ pt5FNG 
&5P$_ @ D[/JL XSFI]\ CT]\P S\5GLGL p5ZMST ;DIUF/F NZdIFGGL ;Z[ZF; SFI"1FDTFGL p5IMULTF (!P(Z 
@ HMJF D/[, K[ VG[ 5lZ6FD[ !(P!( @ H[8,L  SFI"1FDTFGM S\5GL p5IMU SZJFDF\ lGQO/ ZCL CTLP 
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ZP*PZP5 GLZDF S[lDS<; l,lD8[0  o 
;M0F V[; pnMUDF\ SFI"ZT S\5GL 5{SL GLZDF S[lDS<; l,lD8[0 56 pt5FNG 1FDTFGL §lQ8=V[ 
DCtJGL S\5GL SCL XSFIP S\5GLGL JQF" o Z__!v_Z DF\ SFI"1FDTF $4Z_4___ D[8=LS 8G sMTf GL CTLP 
HIFZ[ 5KLGF JQF" o Z__Zv_# YL T[ JWLG[ &45_4___ MT YI[,L HMJF D/[ K[P GLR[ NXF"J[, 8[A,DF\ 
S\5GLGL BZ[BZ SFI"1FDTF VG[ T[ 5{SL S\5GLV[ SZ[, BZ[BZ p5IMU VF\S0FSLI DFlCTL £FZF NXF"J[, K[P 
 
8[A, G\P v ZP!Z 








Z__!v_Z $4Z_4___ #4Z54&5$ **P5# 
Z__Zv_# &45_4___ $4Z*4*$_ &5P#$ 
Z__#v_$ &45_4___ $4&)4!$! *ZP!( 
Z__$v_5 &45_4___ 54$Z4#*( (#P$$ 
Z__5v_& &45_4___ 54Z*4)!Z (!PZZ 
Z__&v_* &45_4___ $4&54#&$ *!P5) 
Z__*v_( &45_4___ #45(4*$Z 55P!) 
Z__(v_) &45_4___ #4)*4_*_ &!P_) 
Z__)v!_ &45_4___ $45_4Z)$ &)PZ( 
s :+MT ov JFlQF"S VC[JF, JQF" Z__!v_Z YL Z__)v!_f 
 
VeIF;GF\ 5|YD JQF"YL V\l¿D JQF" NZdIFG pt5FNGDF\ JWFZM VG[ W8F0M HM. XSFI K[P JQF" o 
Z__$v_5 DF\ S\5GLV[ ;F{YL JW] (#P$$ @ pt5FNG 1FDTFGM p5IMU SZ[,M HMJF D/[ K[P HIFZ[ JQF" o 
Z__*v_( DF\ T[ ;F{YL GLRL V[8,[ S[ 55P!) @ pt5FNG 1FDTFGM p5IMU SZ[,M HM. XSFI K[P VeIF;GF 
;DIUF/F NZdIFG S\5GLV[ *_P*& @ GL ;Z[ZF; 1FDTFV[ pt5FNG D[/J[, K[ VG[ 5lZ6FD[ Z)PZ$ @ 
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5|SZ6 v #   
;\XMWG SFI"lR+ 
#P! 5|:TFJGF  
DFGJL C\D[XF lJRFZXL, A]lâXF/L VG[ VJ,MSG J'l¿G[ ,.G[ GJ] GJ] XMWTM VFjIM K[P V[S 
DFGJLYL ALHF DFGJL ;]WL4 V[S UFDYL ALHF UFD ;]WL4 V[S N[XYL ALHF N[X ;]WL DF, VF5M T[GL ;FD[ 
DF, TDFZ[ H[ HM.V[ T[ D/[ T[JL 5|YF V[8,[ ;F8'F 5âlT4 JQFM" ;]WL RF,L4 5Z\T] T[DF\ 36L D]xS[,LVM VFJTF 
DFGJL VJ,MSG J'l¿G[ ,.G[ Z:TM XMwIM S[ A[ JrR[ SM. DwI:YL ZFBLV[ H[ A\G[G[ DFgI CMI VG[ AgI]\ GF6]\ 
W\WFNFZL V[S S[ ;[JF ;\:YFGL :YF5GFYL DF\0L T[GM V\T VFJ[ tIF\ ;]WL GF6F\GL H~Z 50[ K[ VG[ T[ 
DF8[ GF6F\GL jIJ:YF SZJL 50[ K[P GF6F\SLI V;ZSFZTF V[8,[ W\WFDF\ GF6F\GM V;ZSFZ p5IMU SZJMP HIFZ[ 
W\WFDF\ GF6F\ ZMSJFDF\ VFJ[ K[P tIFZ[ T[GF ZMSF6 5FK/ SM. V[S RMSS; pNŸ[X ZC[,M CMI K[P ;\U9LT 
S\5GLVMGL V\NZ ;FDFgI ZLT[ GF6F\ ZMSGFZ VG[ GF6FG]\ ;\RF,G SZGFZ A\G[ V,UvV,U jIlST CMI K[P 
V[8,[ S[ X[Z CM<0;" VG[ S\5GLGF RLO V[HI]S[8LJ VMlO;Z S[ H[VM S\5GLGL TDFD 5|J'l¿VMG]\ ;\RF,G SZ[ K[P 
ZMSF6 SZGFZ 5MTFGF 5{;FG]\ ZMSF6 SZ[ K[P tIFZ[ T[VMGL V5[1FF 5MTFGF ZMSFI[,F GF6F\GL ;,FDTL IMuI 
J/TZ4 ;\5}6" ZLT[ GF6F\GF J5ZFX V\U[GL DFlCTL D[/JJL TYF pnMUG]\ 5FZNX"S ;\RF,G YFI JU[Z[ ZC[,F 
CMI K[P HIFZ[ SM.56 ;\RF,SqD[G[HZ TM H ;O/ ;\RF,SqD[G[HZ SC[JFIP HM T[ 5MTFGF lJlJW :8MS 
CM<0ZMGL V[51FF 5}6" SZL XS[P ;\RF,GGF 5FIFGL V\NZ A[ XaN ZC[,F K[ V[S V;ZSFZTF 
sEffealiveness f VG[ ALÒ SFI"1FDTF sEfficiencyf HM pnMUDF\ ZC[,F GF6F\G]\ ;FRL HuIFV[ 
ZMSF6 SZJFDF\ VFJ[ TM T[ W\WFG[ é\RL pt5FNSTF 5}ZL 5F0[ K[P V[8,[ S[ tIFZ[ pnMUG[ V;ZSFZSTF VG[ 
SFI"1FDTFGM ;]UD ;\IMU 5|F%T YFI K[P VF ;\XMWGGM D}/E]T pNŸ[X ;M0F V[; pnMUGL GF6F\SLI V;ZSFZTF 
DF5JFGM K[P V[8,[ S[ W\WFDF\ ZMS[,F GF6F\GM pnMU £FZF S[8,L V;ZSFZSTFYL p5IMU SZJFDF\ VFJ[ K[P T[ 
HF6JF DF8[ S[8,LS 5âlTVMq;FWGF HMJF D/[ K[P T[ 5{SL D]bI  5âlTVM H[JL S[ GOFSFZSTF4 pt5FNSTF4 
SFI"XL, D}0LG]\ ;\RF,G4 SFDULZLG]\ ;\RF,G VG[ D}<IJ'lâ H[JF ;FWGM S[ 5âlTGM p5IMU SZJFDF\ VFJ[,M 
K[Ps!f 
VJF"RLG ;DIDF\ ;M0FvV[; +LH]\ ;F{YL JWFZ[ pt5FlNT YT]\ Z;FI6 K[P T[GF 5C[,F ;<OlZS V[;L0 
TYF V[DMGLIF VFJ[ K[P EFZTGF VFlY"S ÒJGDF\ ;M0F V[; VUtIGM EFU EHJ[ K[P 36LJFZ ;M0F V[;GF 
J5ZFXG[ S\5GLGF pnMlUS 5|UlTGF EZM;F5F+ DF5N\0 TZLS[ 56 ,[JFDF\ FVJ[ K[P VFGF 5ZYL H ;M0F 
V[;G]\ DCtJ HF6L XSFI K[P V[ Z;FI6 pnMUGF cV,S,Lc (ALKALI) H]YDF\ V[S DCtJG]\ ;[S8Z K[P 
;M0F V[; G[ Z;FIl6S  EFQFFDF\ ;Ml0ID SFZAMG[8 SC[JFI K[P ;M0F V[;G]\ Z;FI6LS ;]+ (Na2 
Co3) YL HF6LT]\ K[P T[ 36L HuIFVMV[ SFD VFJT]\ .G VMU["lGS Z;FI6 K[P ;M0F V[; 36F\ pnMU DF8[ 
D}/E]T Z;FI6G]\ SFD SZ[ K[P ;M0F V[;G]\ 36F JFl6HI :J~5DF\ pt5FNG YFI K[P H[ T[GF ;}1D S6MGF SN 
TYF VFSFZYL VG[ HyYFGL WGTFYL V,U 50[ K[P T[GF ;FDFgI 38SM p<SF TYF 3GTFJF/F K[P H[G]\ T[GF 
HyYFGL 3GTFYL JUL"SZ6 YFI K[PsZf 
;NLVM 5C[,F ;LvJL0 V[8,[ S[ NLZIF. 3F;G[ AF/LG[ T[GL E:DYL AGT]\ CT]\P VZAL ,MSM T[JF 
KM0G[ cSF,Lc SC[TF VG[ T[DF\YL AG[, p5HG[ ccV,vSF,Lcc SC[TF H[GM VY" K[ cc;M0Fcc V\U|[Ò AM,TF N[XMDF\ 
;M0F V[; V[ VlT ;FDFgI GFD K[P ;M0F V[; pt5gG SZTF BlGHMG]\ Vl:TtJ 5]ZL N]lGIFDF\ K[P !( DL 
;NLGF V\TDF\ :5[GGF NlZIF lSGFZFGF S<5 5Z pUTL NlZIF. JG:5lT V,S,L GM D]bI :+MT CTLPs#f 
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JQF"v!)*Z DF\ DL9FDF\YL ;M0FvV[; pt5gG SZJFGM 5C[,M JFl6HIS %,Fg8 O|F;DF\ ;[vS[GL;DF\ 
,[va,[S £FZF :Y5FI[,M H[G[ ,[va,FgS 5|lS|IF TZLS[ VM/BJFDF\ VFJTL CTLP tIFZ 5KL JQF"v!(&& ;M<J[I 
5|lS|IFYL ;M0FvV[; G]\ pt5FNG SZJFG]\ X~ YI]\ VG[ JQF"v!)!* DF\ 0I]V, 5|lS|IFYL 56 ;M0F V[;G]\ 
pt5FNG SZJFDF\ VFJ[ K[P lJ`JDF\ ,UEU #_ H[8,F\ N[XM ;M0F V[;G]\ pt5FNG SZ[ K[P T[DF\ ;F{YL JW] 
pt5FNG RLG VG[ VD[ZLSF SZ[ K[P S], pt5gG SZTF N[XMDF\ EFZTGM S|D 5F\RDM VFJ[ K[P EFZTDF\ ;M0F 
V[;G]\ pt5FNG SZTL S\5GLVM s!f W|F\UW|F S[lDS<; JS"; (DCW) sZf U]HZFT C[JLP S[lDS<; l,lD8[0 
(GHCL) s#f T]lTSMZLG V,S,L VG[ S[lDS<; l,lD8[0 (TAC) s$f 8F8F S[lDS<; l,lD8[0 (TATA) 
s5f lGZDF S[lDS<; (NIRMA) s&f ;F{ZFQ8= S[lDS<; sH[ lGZDFDF\ ;\IMÒT Y.f s*f 5\HFA G[XG, 
Ol8",F.hZ VG[ S[lDS<; l,lD8[0P 
VF S\5GLVM 5{SL D]bI 5F\R S5\GLVMGM VeIF;DF\ ;DFJ[X SZLG[ T[GL GF6F\SLI V;ZSFZSTF lJX[G]\ 
lJ`,[QF6 SZJFDF\ VFjI]\ K[P VF S\5GLVM 5{SL D]bI 5F\R S\5GLVM o VF 5F\R S\5GLVMDF\ 56 A[ S\5GLVM 
lGZDF S[lDS<; VG[ 8F8F S[lDS<; l,lD8[0 S[ H[VMV[ VgI S\5GLG[ ;\IMHG SZL K[ VG[ AFSLGL +6 
S\5GLVMV[ ;\IMHG SZ[, GYLP 8F8F S[lDS<; VG[ GHCL V[ N]lGIFGF DM8F ;M0F V[; pt5FNS %,Fg8DF\GF[  
V[S K[P 
 
#PZ ;D:IF SYG  
SM.56 pnMU S[ W\WFGL ;O/TFGM VFWFZ T[ pnMUGF +6 D}/E}T VFIMDF\GL V;ZSFZTF 5Z ZC[,M 
CMI K[P 
o 8[SGM,MÒ 
o T[GM DFGJ ;\XFWG 
o GF6F\SLI ;\XFWGGM V;ZSFZS p5IMU 
HM pnMUDF\ VF +6 VFIMDFG]\ V;ZSFZS p5IMU YFI TM pnMUGL GOFSFZSTF4 X[Z CM<0ZMG[ 
J/TZ4 ;]§- ;DFH4 SD"RFZLG[ é\R] J[TG JU[Z[ D/JF5F+ AG[ K[P pnMUGF ;JF"\UL lJSF; DF8[ ;\RF,SMV[ 
;TT 5MTFGL SFI"1FDTF DF5JL HM.V[P pnMUGL 5|UlT HF6L ,[6NFZM VG[ ZMSF6SFZM W\WFSLI V[SDDF\ 
5MTFG]\ ZMSF6 SZ[ K[P pnMUGL GF6F\SLI V;ZSFZTF DF5JF lJlJW U]6MTZM H[JF S[ SFRF GOFGF U]6MTZ4 
RMbBF GOFGM U]6MTZ4 lD,ST 5Z J/TZ NZ DFl,SLGF E\0M/ 5Z J/TZGM NZ4 X[ZNL9 SDF6L4 l0lJ0g0 
TNŸp5ZF\T JQFM"vJQF"GF T],GFtDS GF6F\SLI 5+SM4 ;FDFgI DF5GF 5+SM4 J,6 NXF"JTF 5+SM4 E\0M/ 5|JFC 
5+S4 ZMS0 5|JFC 5+S4 D}<I J'lâG]\ 5+S JU[Z[GF lJ`,[QF6 £FZF pnMUGL ;O/TFGM ;FRM bIF, D[/JL 
XSFI K[Ps$f 
 
p5ZMST AFATMGF DCtJG[ ;DÒG[ VF ;\XMWGG]\ ;D:IF SYG GLR[ 5|DF6[ SZ[, K[P 
ccGF6F\SLI V;ZSFZSTF lJ`,[QF6GM V[S VeIF; v ;\IMHG YI[, VG[ ;\IMHG GCL YI[,F ;M0F 
V[; pt5FNG SZTF V[SDMGF ;\NE"DF\ccP 
“A STUDY OF FINANCIAL EFFECTIVENESS ANALYSIS OF MERGER 
AND NON MERGER SODA ASH FACTORY”. 
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#P# ;\XMWG VeIF;GF C[T]VM 
pnMUMGL GF6F\SLI V;ZSFZSTF DF5JF DF8[ lC;FAMG]\ lJ`,[QF6 lJlJW 51FSFZM H]NF H]NF §lQ8 
lA\N]YL SZ[ K[P VCL VF ;\XMWGDF\ GF6F\SLI ;FWMGMGL V;ZSFZSTF HF6JF DF8[ GF6F\SLI lJ`,[QF6 SZL T[G]\ 
VY";EZ VY"38G SZJFDF\ VFjI]\ K[P pnMU ;FC; ;FY[ ;\S/FI[,F lJlJW 51FSFZM S\5GLGL GOFSFZSTF4 
;âZTF VG[ VFlY"S l:YlT V\U[GM ;\5}6" bIF, D[/JL 5MTFGF ZMSF6 V\U[ GF6F\SLI 5+SMGL lJUTJFZ 
p\0F65}J"S T5F; SZ[ K[Ps5f 
 
GF6F\SLI V;ZSFZSTFGF lJ`,[QF6 DF8[ D]bItJ[ +6 AFATMGF HJFA ;\XMWG £FZF D[/JJFGM C[T] 
ZC[,M K[P 
  s!f TZ,TF 
  sZf l:YZTF 
  s#f GOFSFZSTF 
 
 p5ZMST C[T]VMG[ GLR[GF C[T]VMDF\ lJEFlHT SZL XSFIP 
 
? ;M0F V[; pnMUGL GOFSFZSTF VG[ ;âZTFGL RSF;6L SZJLP 
? ;M0F V[; pnMUGL JT"DFG VFlY"S 5lZl:YlTGM bIF, D[/JJMP 
? ;M0F V[; pnMUGL lJlJW 5|J'lTGF V;ZSFZSTFG]\ lJ`,[QF6P 
? ;M0F V[; pnMUGL SFI"XL, D}0LG]\ lJ`,[QF6P 
? ;M0F V[; pnMUDF\ D}<I J'lâGM bIF, D[/JJMP 
? ;M0F V[; pnMUGF GF6F\SLI DF/BFG]\ lJ`,[QF6P 
 
#P$ ptS<5GFVM  
 p5ZMST ;\XMWG NZdIFG D}/E}T ZLT[ A[ ptS<5FGFVM T5F;JFDF\ VFJGFZ K[P 
s i f X}gI ptS<5GF Ho 
 cc;\XMWGGF ;DIUF/F NZdIFG ;M0F V[; S\5GLVMGL GF6F\SLI V;ZSFZTFDF\ SM. H O[ZOFZ GYLccP 
s ii f J{Sl<5S ptS<5GF H1  
 cc ;\XMWGGF ;DIUF/F NZdIFG  ;M0F V[; S\5GLVMGL GF6FSLI V;ZSFZSTFDF\  O[ZOFZ K[P cc 
s iii f X}gI ptS<5GF Ho 
 ccGD}GFGL ;M0F V[; S\5GLVM JrR[ GF6F\SLI V;ZSFZSTF SM. H O[ZOFZ GYLPcc 
s iv f J{Sl<5S ptS<5GF H1 
 cc GD}GFGL  ;M0F V[; S\5GLVM JrR[ GF6F\SLI V;ZSFZSTFDF\  O[ZOFZ K[P cc 
s v f X}gI ptS<5GF Ho  
 cc ;\IMÒT YI[,L VG[ ;\IMÒT GlC YI[,L ;M0F V[; S\5GLVMGL GF6F\SLI V;ZSFZSTFDF\ SM. H 
 O[ZOFZ GYLPcc 
s vi f J{Sl<5S ptS<5GF H1 
 cc ;\IMÒT YI[,L VG[ ;\IMÒT GlC YI[,L ;M0F V[; S\5GLVMGL GF6F\SLI V;ZSFZSTFDF\ 
 O[ZOFZ K[P cc 
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#P5 ;\NE" ;FlCtI lJ`,[QF6 
5|:T]T VeIF; ;D:IFG[ lJ:T'T56[ 5Z\T] ;\XMWSGF\ 5MTFGF H 5lZ5[1IDF\ ;D:IFG[ DIF"lNG SZJF 
DF8[ S[8,F\S ;\XMWG VC[JF,MGL ;DL1FFV[ VFJxIS DFU"NX"G 5]~\ 5F0I]\ K[P ZFQ8=LI VG[ VF\TZ ZFQ8=LI YI[,F 
VFJF ;\XMWGMGL IFNL GLR[ D]HA VF5L XSFI K[P  
T[VMGF ;\XMWGDF\ ZMS0 5|JFC4 ZMS0GL 5|Fl%T VG[ T[GM p5IMU GOFSFZSTF VG[ TZ,TF V[ BZ[BZ 
ZMS0 S[ D[G[HD[g8 DF8[ B]A H VUtIG]\ K[P sV[g0=] V[g0 U[,[U0"4 !)))fs&f 
GF6F\SLI ;\XMWGGL V;ZSFZS p5IMU DF8[ jI]CFtDS lG6"IM ,[JF DF8[ lD,STM VG[ N[JFG]\ ;\RF,G 
V[JL ZLT[ SZJ]\ HM.V[ S[ H[GFYL W\WFG]\ HMBD 38L HFI K[P slA|U"4 Z__)f 
 
lD,STMGF V;ZSFZS p5IMU DF8[ D}0L DF/B]\ VG[ pnMUGL 5|J'lT V[ A[ 5FIFGL V;ZSFZS AFAT 
ZC[,L K[P sV5HF VG[ lGHF4 Z__*f 
 
GF6F\GL V;ZSFZ p5IMULTF DF8[ S\5GLGL 5Ml,;LG[ +6 EFUDF\ JC[\RL XSFIP                    
sVZGM<04 Z__(f s*f 
sif V[U|;LJ 5Ml,;L 
  siif l0O[g;LJ 5Ml,;L 
  siiif SghZJ[8LJ 5Ml,;L 
S\5GLGL JWFZ[ 50TL ;âZTF GF6F\SLI V;ZSFZS p5IMULTF ;FY[ 5}ZTM ;A\W WZFJ[ K[P sV[g0=] VG[ 
U[,FZUZ4 !)))f 
 HM S\5GL 5MTFGL 5F;[GF GF6F\SLI ;\XMWGMGM V;ZSFZS p5IMU GCL SZ[ TM T[GL TZ,TF 5Z ,F\AF 
UF/[ lJ5ZLT V;Z pEL YX[ T[VM V[D H6FJ[ K[ S[ S\5GLGL V;ZSFZS SFI"XL, D}0LGF ;\RF,G £FZF 5MTFGF 
ZMHvAZMHGM jIJCFZ ;FZL ZLT[ R,FJL XS[ K[P T[G[ DF8[ T[VM E,FD6 SZ[ K[ S[ S\5GLG[ D/TL XFB SZTF 
S\5GL £FZF V5FTL XFBGM ;DI VMKM CMJM HM.V[P sA[Z,L VG[ DFIZ;4 Z__&f s(f 
 JWFZ[ 50T]\ ZMSFI[,L D}0L 5Z J/TZ S\5GLGF AFN GF6F\ :+MT pEF SZJFDF\ B]A H VUtIGM EFU 
EHJ[ K[P sULTD[G4 Z__Zf 
 ZMSF6SFZM C\D[XF .lSJ8L X[Z 5Z J/TZ JWFZ[ DF\U[ K[P J[RF6 5Z p\RM J/TZGM NZ V[ S\5GLG]\ 
;FZ] 5ZOMDg; NXF"J[ K[P sULTD4 Z__Zf s)f 
 SFI"SFZL GOFGM U]6MTZ V[ S\5GLGL lJlJW 5|J'lTVM 5FK/ YI[,F BR"GL ZSDGM S[8,M V;ZSFZS 
p5IMU YFI K[ T[ NXF"J[ K[P T[DGF\ H6FjIF 5|DF6[ 5|JFlCTTF VG[ GOFSFZSTF JrR[ p,8M ;A\W K[P s,hF0"; 
VG[ 8F.OMGLl0hg;4 Z__&f 
 GF6F\SLI lD,STM GOFSFZSTFG[ JWFZJF DF8[ p5IMUL ;FlAT YFI K[P T[DH T[DGF ;\XMWGGF 
TFZ6DF\ H6FjIF VG];FZ lD,STM JWFZ[ ZMSF6 V[8,[ S\5GLGL TZ,TFDF\ JWFZMP s.,M.84 Z__&f 
5MTFGF TF.JFG N[XDF\ SZ[, ZL;R"GF ;\NE"DF\ H6FJ[ K[ S[ S[8,F\S 5lZA/M S\5GLGL GF6F\SLI 
V;ZSFZSTFG[ ;LWL V;Z SZ[ K[P H[DF\ D}0L DF/BFGM lG6"I4 V[8,[ S[ ZMSFI[,L D}0LDF\ N[JFGL 8SFJFZL 
GOFSFZSTF VF\S4 pnMUGM lJSF; NZ VG[ 5|F%T YTM ZMS0 5|JFCG[ D}bI U6FJ[ K[P                   
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#P& GD}GFGL 5;\NUL VG[ ;\XMWG ;DI 
VF ;\XMWG DF8[ ;\IMlHT YI[,L ;M0F V[; S\5GL V[8,[ V[JL ;M0F V[; S\5GL S[ H[ ;M0F V[;GF 
pt5FNGGL ;FY[ ;,uG GCL T[JF pnMUDF\ 56 SFI"ZT CMI VG[ T[VMGF lC;FAM ;\I]ST ZLT[ ZH] YI[,F CMI 
H[D S[ 8F8F S[lDS<; S[ H[ 5MTFGF lC;FAMDF\ Ol8",F.h;" VG[ VgI S[lDS<;G]\ pt5FNG SZ[ K[P T[H ZLT[ 
lGZDF S[lDS<; S[ H[ ;M0F V[;GF pt5FNG ;FY[ ;M0F V[; £FZF AGTL J:T]VMG]\ 56 pt5FNG SZ[ K[P p5ZMST 
;\NE"DF\ VF ;\XMWG DF8[ ;\IMHG YI[,L S\5GL TZLS[  
 sif  8F8F S[lDS<; ,LDL8[0 
 siif lGZDF S[lDS<; ,LDL8[0 
HIFZ[ ;\IMlHT GCL YI[,L S\5GL V[8,[ V[JL S\5GL S[ H[ DF+ ;M0F V[; pnMUDF\ SFI" SZ[ K[P T[VM 
VgI SM. pnMU ;FY[ ;LWL ZLT[ ;\S/FI[,F GYLP T[DH T[VMGF lC;FAMDF\ VgI SM. pnMUG[ ,UTL DFlCTLGM 
;DFJ[X SZJFDF\ VFJ[, GYLP VF 5|SFZGL S\5GLVM VFJ[,L K[P 
sif W|F\UW|F S[lDS<; JS"; l,lD8[0 
siif U]HZFT C[JL S[lDS<; l,lD8[0 
siiif T]lTSMZLG V,S,L VG[ S[lDS<; l,lD8[0 S\5GL  
 
sif W|F\UW|F S[lDS<; JS"; l,lD8[0 
 EFZTDF\ ;F{ 5|YD ;M0F V[; G]\ pt5FNG SZJFG]\  ;FC; !)Z# DF\ W|F\UW|FGF DCFZFHF 
V[RPV[;PV[D XLJZFH[ SZ[, CT]\P W|F\UW|F V[ cc5yYZGL GUZLcc TZLS[ HF6LT]\ K[P H[ ;M0F V[; pnMU DF8[ 
H~ZL SFRMDF, AGL ZC[ DF8[ pnMUGF lJSF; DF8[ T[  AC] H]GM %,Fg8 SCL XSFIP VtIFZ[ T[G]\ pt5FNG ;FZL 
ZLT[ RF,[ K[ VG[ T[GM lNGv5|lTlNG lJSF; Y. ZCIM K[[P 
 
siif 8F8F S[lDS<; l,lD8[0  
 DL9FGL GUZL V[JF DL9F5}ZDF\ N]lGIFGM G\AZv( DF\ DM8F %,Fg8 ;M0F V[; GF JQF" o !)#) DF\ 
:YF5JFDF\ VFjIMP H[GM %,Fg8 lJ:TFZ &___ V[SZDF\ 5YZFI[,M K[P S\5GLGL VtIFZGL pt5FNG XlST 
(45_4___ M.T. K[P S\5GL T[GF SD"RFZLVM VG[ T[GF 5lZJFZ DF8[ :S},4 CF.:S}, SMZ5L8, S,A VG[ 
ZC[9F6GL ;J,TM VF5[ K[P H[ V[S pNFCZ6 ~5[ S\5GL SCL XSFIP 
 
siiif U]HZFT C[JL S[lDS<; l,lD8[0  
;D]§GF lSGFZ[ J[ZFJ/GL AFH]DF\ ;]+F5F0F UFDDF\ !$q!_q!)(# GF ZMH VF S\5GL :YF5GF 
SZJFDF\ VFJLP H[  ;M0F V[; G]\ pt5FNG SZL J[RF6 SZJF DF8[ :YFIL CTLP VF 56 EFZTGL V[S DM8L ;M0F 
V[; G]\ pt5FNG SZTL S\5GL U6FI K[P H[G]\ JFlQF"S pt5FNG 1FDTF $4Z_4___ M.T. K[P H[ VFW]lGS 5âlT 
0=FlJ,F.DLG\U 5|M;[8GM p5IMU SZ[ K[ T[ 56 T[GF SD"RFZL DF8[4 SD"RFZL J;FCT4 JFCG jIJCFZ ;UJ04 
S,A4 S[g8LG VG[ DOT lX1F6 SD"RFZLGF AF/SM DF8[ 5}~\ 5F0[ K[P 
 
sivf T]lTSMZLG V,S,L VG[ S[lDS<; l,lD8[0  
 Nl1F6 EFZTGF4 TFlD,GF0] ZFHIDF\ _#q!Zq!)*! GF\ ZMH :YF5JFDF\ VFjIMP T[G[ ;M0F V[;GF 
pt5FNGDF\ 8MIF ;M0F V[; 5âlTGM p5IMU SIM" K[P T[GL pt5FNG 1FDTF &&4___ M.T. YL X~ SIM" CTMP 
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Nl1F6 EFZTDF\ VF V[S H %,Fg8 VFJ[,M K[ T[ 56 CF,GF ;\HMUMDF\ BM8DF\ RF,[ K[P T[ T[GF SD"RFZLVMG[ 
ZC[9F6GL ;UJ0 5}ZL 5F0[ K[ VG[ SD"RFZLGF AF/SMG[ DOT lX1F6 5]~\ 5F0[ K[P 
 
svf GLZDF S[lDS<; l,lD8[0   
 EFZTGM V[S VFW]lGS ;M0F V[; pt5FNG SZJFGM %,Fg8 U]HZFTGF EFJGUZ 5F;[ JQF" o !)*! DF\ 
:YF5JFDF\ VFjIMP T[GL pt5FNG 1FDTF &45_4___ M.T. HMJF D/[ K[P VF S\5GL ;M0F V[; l;JFI 36F 
AWF pnMU ;FY[ ;\S/FI[, K[P T[GM lJSF; AC] H h05YL Y. ZCIM K[P T[ T[GF SD"RFZLVMG[ ZC[9F64 DOT 
lX1F6 JU[Z[GL ;JU0 5}ZL 5F0[ K[P 
 
 
;\XMWGGM ;DIUF/M  
 VF ;\XMWGGM ;DIUF/M JQF" o Z__!v_Z YL JQF" o Z__)v!_ ;]WLGM ZC[X[P V[8,[ S[ GJ JQF"GF 
;DIUF/F NZdIFG GD}GFGL ;M0F V[; S\5GLVMGL GF6F\SLI V;ZSFZSTF lJ`,[QF6GM VeIF; SZJFDF\ VFJ[, 
K[P 
 
#P* DFlCTL V[S+LSZ6 VG[ DFlCTL lJ`,[QF6 
DFlCTL V[S+LSZ6 
 ;M0F V[; pnMUGL GD}GFGF V[SDMGL GF6F\SLI V;ZSFZSTFGF lJ`,[QF6GF VeIF; DF8[ H~ZL 
5|FYlDS DFlCTL GD]GFGL S\5GLGF GF6F\SLI 5+SMDF\YL ,[JFDF\ VFJ[, K[P 
TNŸ p5ZF\T VFG];F\ULS DFlCTL4 VgI D[U[hLG4 HGZ, gI]h 5[5Z4 ;\NE" U|YM4 ;M0F V[; 
D[gI]O[SR;" V;M;LV[XG VMO .lg0IFGL J[A ;F.8 TYF S\5GLGF VlWSFZLVMG[ ~A~ D/LG[ D[/JJFDF\ 
VFJ[,L K[P 
 
DFlCTL lJ`,[QF6  
 5|:T]T VeIF;DF\ 5|F%T DFlCTL lJ`,[QF6 DF8[ GLR[GL lC;FAL VG[ VF\S0FXF:+LI 5âlTGM p5IMU 
SZ[, K[P 
 
sif lJlJW U]6MTZMP 
? TZ,TF VG[ ;âZTF 
? GOFSFZSTF 
? 5|J'lTGF 
? GF6FSLI DF/BFGF 
siif ;}RS VF\S VG[ J,6 VeIF;P 
siiif D}<I J'lâGM bIF,P 
sivf ANOVA sA[ 5lZA/ VFWFlZTf VG[ Fv5lZ1F6 sF-Testf 
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sif lJlJW U]6MTZM  
 GF6FSLI 5+SMDF\ ZH} SZ[,L H]NL H]NL lC;FAL AFATM V\U[GL ;\bIFtDS :J~5GL DFlCTL ZH} SZTF 
lJlJW VF\S0FVM JrR[GM TFlS"S VF\TZ ;A\W wIFGDF\ ,. lC;FAL U]6MTZ T{IFZ SZJFDF\ VFJ[ K[P VF lC;FAL 
U]6MTZ T{IFZ SZL T[G\] VY"38G SZL lJJ[RG SZL EFlJ J,6GM bIF, D[/JL W\WFSLI V[SDGL JT"DFG VG[ 
EFlJ VFlY"S l:YlT4 GOFSFZSTF4 5|JFlCTF4 ;âZTF JU[Z[GM bIF, D[/JJFDF\ VFJ[ K[P VF ;DU| 5|lS|IFG[ 
U]6MTZ lJ`,[QF6 SC[JFDF\ VFJ[ K[P GF6FSLI 5lZl:YlTG]\ 5'yYSZ6 VG[ lJJ[RG SZJF DF8[ lC;FAL U]6MTZGM 
p5IMU YFI K[[P lC;FAL U]6MTZMV[ K[<,F S[8,F\S JQFM"DF\ lC;FAMGF lJ`,[QF6 DF8[ EFZ[ DCtJ 5|F%T SI]" K[P 
GF6FSLI 5+SM £FZF ZH} YTF lC;FAMG]\ lJ`,[QF6 SZJF DF8[GL H]NL H]NL 5âlTVM VG[ I]lSTVM 5{SL cc 
lC;FAL U]6MTZ £FZF lJ`,[QF6cc V[S DCtJGL 5âlT K[P H[G[ ;FJ"l+S :JLS'lT D/L K[ VG[ T[GM jIF5S 
5|DF6DF\ p5IMU YFI K[P W\WFSLI ;FC; ;FY[ ;\S/FI[,F lJlJW 51FSFZM H[JF S[ X[ZCM<0ZM EFlJ ZMSF6SFZM 
GF6F\ lWZGFZFVM A[\SZM4 ,[6NFZM4 SD"RFZLVM JU[Z[ lJlJW C[T] lGWF"Z6 VG];FZ GF6FSLI 5+SMG]\ lJ`,[QF6 
SZJF DF8[ U]6MTZ lJ`,[QF6 5âlTGM p5IMU SZ[ K[P 
 
ccU]6MTZ V[S VF\S0FGM ALHF VF\S0F ;FY[GM UFl6lTS ZLT[ ;\bIF ;}RS ;A\W ZH} SZ[ K[Ps!!f 
- Hingonani, Ramanathans & Grewal. 
U]6MTZ A[ UFl6lTS 5NFJl,G]\ lGNlX"T EFUO/ NXF"J[ K[P H[ A[ J:T]VMGF\ SN4 DF54 HyYF S[ ZSD 
JrR[GM ;A\W :YFl5T SZ[ K[P s!Zf 
NZ[S W\WFDF\ 5|Rl,T VFNX" U]6MTZ CMI K[P T[GL ;FY[ SM. W\WFGF U]6MTZGL ;ZBFD6L SZLG[ 
p5IMUL VG}DFGM TFZJL XSFI K[P 
U]6MTZMG]\ JW] VFW]lGS VG[ J{7FlGS JUL"SZ6 GLR[ D]HA K[P 
 
s!f TZ,TF VG[ ;âZTFGF U]6MTZM  
VF U]6MTZM S\5GLGL 5|JFCL VG[ ;âZTFGL 5lZl:YlTGM bIF, VF5[ K[P S\5GL 5MTFGF RF,] N[JF\ 
HIFZ[ 5FS[ tIFZ[ R]SJL XS[ V[8,L lD,STM W\WFDF\ K[ S[ GlC T[G]\ ;}RG SZTF\ U]6MTZM 5|JFlSTTFGF S[ 
;âZTFGF U]6MTZM SC[JFI K[P VF U]6MTZMDF\ GLR[GF U]6TZM D]bI K[Ps!#f 
? RF,] U]6MTZ 
? 5|JFCL U]6MTZ 
? DF,;FDFG R,G NZ U]6MTZ 
? V[;L0vS;M8L U]6MTZ 
? N[JFNFZ U]6MTZ VYJF N[JFNFZ R,G NZ 
? ,[6NFZ U]6MTZ VYJF ,[6NFZ R,G NZ 
 
sZf GOFSFZSTFGF\ U]6MTZM  
NZ[S W\WFDF\ GOFG]\ DCtJ ;F{YL JWFZ[ K[P W\WM GOM SZJF DF8[ H :Y5FI K[P T[GF £FZF H T[ 8SL ZC[ 
K[ VG[ lJSF; 5FD[ K[P V[8,[ GOFSFZSTFGF U]6MTZM B}A DCtJGF U]6MTZM K[P W\WFGF ;\RF,SMV[ 56 
5MTFGL SFI"1FDTF DF5JF VG[ W\WFDF\ 8SL ZC[JF ;TT GOFSFZSTFGF U]6MTZM XMWL W\WFGL 5|UlTGM bIF, 
D[/JTF\ ZC[J]\ HM.V[P W\WFDF\ GF6F\ ZMSGFZ X[Z CM<0ZMG[ 56 5MTFGF ZMSF6 5Z ;FZ]\ J/TZ D[/JJFDF\ Z; 
CMI K[P ,[6NFZMG[ GOFSFZSTFDF\ Z; V[8,F DF8[ CMI K[ S[ T[VM 5MTFG[ lGIlDT jIFH D/[ VG[ lGIT D]NT[ 
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D]N, 5FK]\ D/[ T[D .rK[ K[P W\WM GOFSFZSTF CMI TM H T[ XSI AG[ GOFSFZSTFGF U]6MTZM GLR[ D]HA 
K[Ps!$f 
? S], GOFGM U]6MTZ 
? SFI"SFZL GOFGF U]6MTZ 
? RMbBF GOFGM U]6MTZ  
? ;\RF,G U]6MTZ 
? BR" U]6MTZ 
? ZMSFI[,L D}0L 5Z J/TZ 
? X[ZNL9 SDF6L 
? X[Z CM<0ZMGF E\0M/M 5Z J/TZ 
? .lSJ8L X[Z CM<0ZMGF E\0M/M 5Z J/TZ 
? l0lJ0g0 R}SJ6L U]6MTZ 
? RMbBL lD,ST 5Z J/TZ NZGM U]6MTZ 
? S], lD,STM 5Z J/TZGM U]6MTZ 
? X[Z NL9 l0lJ0g0GM NZ 
 
s#f 5|J'lTGF U]6MTZM  
S\5GLDF\ ZMSFI[,F H]NF H]NF ;FWGMGF p5IMU S[8,L SFI"1FDTFYL YFI K[ T[G]\ ;}RG 5|J'lTGF U]6MTZ 
SZ[ K[P T[G[ ccR,GNZ U]6MTZcc 56 SC[JFDF\ VFJ[ K[P T[G]\ SFZ6 V[ K[ S[ lD,STMG]\ J[RF6DF\ S[8,L h05YL 
~5F\TZ YFI K[P T[ VF U]6MTZM NXF"J[ K[P H[D VF U]6MTZ p\RM T[D lD,STMGM p5IMU SFI"1FDTFYL YFI K[ 
V[D U6L XSFIP J[RF6 VG[ lD,STM JrR[ VD]S 5|DF6 S[ ;DT],F HF/J6L HM.V[P HM T[ 5|DF6 G H/JFI 
TM T[ W\WFDF\ V;DT],F pNEJL K[ V[D SC[JFIPs!5f 
  
 VFJF 5|J'lTGF NZGF U]6MTZM GLR[ D]HA K[P 
 
? :8MS R,G NZ 
? N[JFNFZ U]6MTZ S[ R,G NZ 
? ,[6NFZ U]6MTZ S[ R,G NZ 
? l:YZ lD,STMGM O[ZAN,L U]6MTZ 
? RF,] lD,STMGM O[ZAN,L U]6MTZ 
? S], lDS,STMGM R,G NZ 
? SFI"XL, D}0LGF R,G NZ 
 
s$f GF6FSLI DF/BFGF U]6MTZM  
 
 S\5GLG]\ GF6FSLI DF/B]\ S. D}0LG]\ AG[,]\ K[P T[DF DFl,SLGL D}0L VG[ pKLGL D}0LG]\ 5|DF6 S[8,]\ K[ 
T[ NXF"TF U]6MTZM GF6FSLI DF/BFGF U]6MTZM K[P H[DF\ GLR[ D]HAGF\ U]6MTZMGM ;DFJ[X YFI K[Ps!&f 
 
? DFl,SL U]6MTZ 
? N[JFv.lSJ8L U]6MTZ 
? lUIZL\U U]6MTZ 
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? ,F\AFUF/FGF\ E\0M/vSFIDL lD,STMGM U]6MTZ 
? VGFDT VG[ D}0L U]6MTZ 
? jIFHvVFJZ6 U]6MTZ 
? lD,ST U]6MTZ 
? l:YZ lD,STGF S], X[Z CM<0ZMGF E\0M/ ;FY[GM U]6MTZ 
? SFIDL D}0L VG[ SFIDL lD,STMGM U]6MTZ 
? l:YZ lD,ST VG[ ,F\AFUF/FGF N[JFGM U]6MTZ 
 
siif ;}RS VF\S VG[ J,6 VeIF;  
s!f ;}RS VF\S  
;}RS VF\S ;F5[1F DF5 K[ T[YL H]NF H]NF V[SDM JF/L AFATMDF\ YTF O[ZOFZMGM T],GFtDS VeIF; 
;}RSVF\SGL DNNYL Y. XS[ K[P cc;}RSVF\S V[ V[JM VF\S K[ S[ H[ VF5[, ;DI NZdIFG SM. V[S R,G]\ D}<IP 
T[ R,GF SM. 5|DFl6T ;DIGF D}<IGL ;ZBFD6LDF\ NXF"J[ K[P 
ccH[ O[ZOFZM ;LWL ZLT[ DF5JF XSI G CMI T[GM VeIF; ;}RSVF\SGL DNNYL SZJFDF\ VFJ[ 
K[Pccs!*f 
ALÒ ZLT[ SCLV[ TM cc ;}RSVF\S V[ V[JM VF\S K[ S[ VF5[,F ;DI NZdiFFG SM.56 R,DF\ S[8,F 
8SF ;F5[1F O[ZOFZM YFI K[ T[GL T],GF SZ[ K[Pcc 
 
;}RSVF\SG]\ DCtJ  
JFl6lHIS 5lZl:lTG[ ,UTF ;}RSVF\S 5ZYL VFlY"S VG[ JFl6lHIS l:YlTGM bIF, VF5[ K[ T[GM 
VrIF; 5ZYL T[GF lJSF;G]\ VFIMHG Y. XS[ K[P 
W\WFDF\ GSSL SZ[, ,1IF\SM CF\;, SZJFDF\ VFjIF K[ S[ S[D m T[GM bIF, ;}RS VF\S JUZ S\. ZLT[ 
VFJL XS[ m T[YL V[D SCL XSFI S[ W\WFDF\ ;}RS VF\S VlGJFI" K[P 
 
;}RS VF\SGL DIF"NFVM  
? ;}RS VF\S XMnTF 5C[,F 5FIFGF JQF"GL IMuI 5;\NUL SZJL HM.V[P 
? ;}RS VF\SGL U6TZLDF\ EFZ sWeightf GSSL SZJFDF\ HM E}, ZCL HFI TM T[GF 
5lZ6FDM :JEFlJS ZLT[ H E}, EZ[,F VFJJFGF\P 
VCL VFWFZ JQF" o Z__!v_Z DF8[ ;}RSVF\S !__ ,. T[GF VFWFZ[ GF6FSLI JQF" Z__Zv_# YL 
Z__)v!_ ;]WLGF ;DIUF/FGF\ YI[,F O[ZOFZM ;}RSVF\SGL DNNYL XMWJFDF\ VFJ[,F K[ H[G]\ ;]+ GLR[ D]HA 
K[P 
Ep1 
;]RS VF\S =  x 100 
Ep0 
      
HIF\  p1 = RF,] JQF"GL lS\DT 
p0 = VFWFZ JQF"GL lS\DT 
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sZf J,6GM VeIF;  
GF6FSLI 5+SMGF lJ`,[QF6 VG[ lJJ[RG DF8[ J,6 NXF"JTL 8SFJFZLVM 56 V[S VUtIG]\ ;FWG K[P 
lC;FAL AFATMDF\ YI[, O[ZOFZMG]\ D}<IF\SG J,6 NXF"JTL 8SFJFZL £FZF SZJFDF\ VFJ[ K[P +6 YL GJ JQF"GF 
lC;FAL lJUMGF VF\S0FVM wIFGDF\ ,. W\WFSLI ;FC;GL VFlY"S l:YlT VG[ GOFSFZSTF V\U[ J,6 NXF"JTL 
8SFJFZLVM SM. V[S 5FIFGF JQF"G[ wIFGDF\ ,.G[ GSSL SZL T[ W\WFSLI ;FC;GL EFlJ VFlY"S 5lZl:YlTG]\ 
VF,[BG SZL XS[ K[P 
J,6 NXF"JTL 8SFJFZLVM DF8[ +6 YL GJ JQF"GF\ GF6FSLI 5+SMDF\GL H]NL H]NL lC;FAL lJUTMGL 
JQF" JFZ UM9J6L SZL SM. V[S JQF"GF GF6FSLI 5+SMGF VF\S0FG[ VFWFZ~5 U6L s5FIFG]\ JQF"f VF 5FIFGF 
JQF"GF VF\S0FG[ !__ U6L VgI JQFM"GF GF6FSLI VF\S0FVMG[ VF 5FIFGF JQF"GF VF\S0F ;FY[ ;ZBFJL T[GL 
8SFJFZL U6JFDF\ VFJ[ K[P J,6 NXF"JTL 8SFJFZL 56 lC;FAL AFATMDF\ YI[, JWFZM q 38F0M H NXF"J[ K[P 
U6FI[,L 8SFJFZL 5MT[ H :JI\  
W\WFSLI V[SDGL VFlY"S l:YlT VG[ lJJ[RG V\U[ ;LWF lGRM0 :J~5GL TFZJ6L ZH} SZTL GYLP VF 
DF8[ VgI lC;FAL AFATM ;FY[GF VF\TZ ;A\WM :YF5JF 50[ VG[ TFlS"S J,6M GSSL SZJFGF\ ZC[P J,6 
NXF"JTL 8SFJFZL £FZF lJ`,[QF6 VG[ lJJ[RG SZJFDF\ VFJ[ tIFZ[ GLR[GL ;FJR[TLVM wIFGDF\ ,[JL 
HM.V[Ps!(f 
? 5FIFG]\ JQF" IMui ZLT[ 5;\N YJ]\ HM.V[P 
? 8SFJFZL OST JWFZM q 38F0F NXF"J[ K[P T[GF lJ`,[QF6 JUZ lG6"I G SZJM HM.V[P 
? H[8,F JQFM" DF8[ J,6 NXF"JTL 8SFJFZL U6JFDF\ VFJ[ T[ NZdIFG lC;FAL l;âF\TMDF\ 
O[ZOFZ G YJF HM.V[P 
 
siiif D}<I J'lâGM bIF,  
 5[-L S[ W\WFSLI ;FC; pt5FNG 5|lS|IFGL DNN J0[ H[ pt5FNG V[8,[ S[ VFp85]8 D[/J[ K[P T[GF 
J[RF6GF RMbBF D}<IDF\YL pt5FNG 5|lS|IF NZlDIFG J5ZFI[, .G5]8GL S], 50TZ AFN svf HTF H[ JWFZM 
ZC[ T[G[ D}<I J'lâ SC[JFDF\ VFJ[ K[P 
 
D}<I J'lâ = VFp85]8GF J[RF6G]\ RMbB]\ D}<I v .G5]8GL S], 50TZ 
 
T{IFZ DF, S[ J:T] VG[ ;[JFGL BZLNL SZL VG[ T[G]\ J[RF6 SZTF J[5FZLGF §lQ8SM6YL D}<I J'lâGM 
bIF,P 
 
D}<I J'lâ + [ T{IFZ DF, S[ ;[JFGF J[RF6G]\ RMbB]\ D}<I + VFBZ :8MS] v 
 
        [ T{IFZ DF, S[ ;[JFGL 50TZ + X~VFTGM :8MS]  
 
D}<I J'lâGL pt5lT  
J:T] S[ ;[JFGF J[RF6GL p5HDF\YL VG[ VgI VFJSMDF\YL J:T] S[ ;[JFGF\ pt5FNG VY[" J5ZFI[, 
DF,;FDFGGL 50TZ VG[ VgI ;[JFVMGL 50TZ AFN HTF ZC[TM JWFZM V[8,[ D}<I J'lâP 
 
 
D}<I J'lâGM p5IMU  
 
 D}<I J'lâGM p5IMU V[8,[ D}<I J'lâGF ;H"GDF\ vpt5lTDF\ HJFANFZ ;CIMUL 51FSFZM JrR[ D}<I 
J'lâGL JC[R6L ;FDFgI ZLT[ D}<I J'lâGM p5IMU GLR[ NXF"J[, ;CIMUL 51FSFZM JrR[ SZJFDF\ VFJ[ K[P 
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? SFDNFZM v SD"RFZLVM DF8[ 
? ;ZSFZ DF8[ 
? D}0L 5}ZL 5F0GFZFVM 
? W\WFDF\ ZFBL D}S[, SDF6LP 
D}<I J'lâG]\ 5+S T{IFZ SZTL JBT[ DM8[ EFU[ A[ AFATM wIFGDF\ ZFBJL HM.V[P 5|YD W;FZM VG[ 
ALH]\ ZMSF6M 5Z D/[, VFJS VG[ VgI ;[JFVMDF\YL D/[, VFJS lJX[ DT\jI V[S ;ZB]\ ZC[J]\ HM.V[ GCL 
TM U6TZLDF\ E}, VFJJFGL ;\EFJGF K[Ps!)f 
 
sivf ANOVA sA[ 5lZA/ VFWFlZTf VG[ F 5lZ1F6 sF-Testf o 
VF\S0F XF:+LI 5âlTDF\ VGMJF (ANOVA) V[8,[ S[ R,MGF lJR,GG]\ lJ`,[[QF6 56 V[S 
DCtJGL  
5âlT K[P BF; SZLG[ ptS<5GFVMGL T5F; sTestf SZJF DF8[ ,LW[,F lGN["XM JrR[ SZJF ;}RS S[ 
;FY"S K[ S[ S[D T[T5F;JF DF8[ VGMJF sANOVAf GM p5IMU YFI K[P VF 5wWlT äFZF H[ ;D}C 
sUniverse / Populationf DF\YL lGN["XM ,[JFDF\ VFJ[, K[P T[ lGN["XM ;D]C ;FY[ D[/ BFI K[ S[ S[D T[ 
HF6L XSFI K[P  
Levin GF XaNMDF\sZ_f “ Analysis of Variance is the test for the 
significance of the difference between more then two sample mean.”   
VGMJF (Two way classification) DF\ 5lZA/M sFactor) GM 5|EFJ T5F;L XSFI K[P 
VFDF DFlCTLG[ 5lZA/M VFWFZLT A[ EFUDF\ lJEFÒT SZJFDF\ VFJ[ K[P NFP TP BFTZG[ HDLGGF 5|SFZ 
5|DF6[ lJEFÒT SZL XSFI V[8,[ S[ pEL CFZ scolumnf DF\ BFTZ lJX[ ,BL XSFI HIFZ[ VF0L CFZ 
(Row) DF\ HDLGGF lJlJW 5|SFZ ,BL XSFI 56 VF T5F; sTest) DF\ H[ 5lZA/M ,LW[,F CMI T[DGF 
lGN"XMDF\ lEgGTF (Variation) VFJL XS[ K[ T[G[ AFSL S[ X[QF AFSL lEgGTF  (Residual 
Variation) SC[JFI K[P 
 
VFDF T5F; GLR[ D]HAGF TASSFVMDF\ YFI K[P 
 
The sum of squares of variations is columns   = SSC 
The sum of squares of variations is raws   = SSR 
The sum of squares as the residual due to errors   = SSE 
The total sum of squares of variations   = SST 
 
i.e. SST = SSC + SSR + SSE 
 
The total number of degrees of freedom = r – 1, where C and 
refer to columns and rows respectively. 
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Between columns SSC (C-1) SSC/(C-1) 
Between Rows SSR (r-1) SSR/(r-1) 
Residuals  SSE (C-1) (r-1) SSE/(C-1) (r-1)
Total (SST) SST N-1  
 
 
#P( 5|SZ6 VFIMHG 
ccGF6FSLI V;ZSZTF lJ`,[QF6GM V[S VeIF; ;\IMHG YI[, VG[ ;\IMHG GCL YI[, V[JF ;M0F 
V[; pt5FNG SZTF V[SDMGF ;\NE"DF\Pcc 
5|:T]T ;\XMWG SFI"GM S], )sGJf 5|SZ6DF\ VeIF; SZ[, K[P H[GM ;\l1F%T 5lZRI GLR[ D]HA K[P 
5|SZ6 o ! GF6FSLI V;ZSFZSTF V[S ;DH}TLP 
5|SZ6 o Z EFZTDF\ ;M0F V[; pnMUP 
5|SZ6 o # ;\XMWG SFI"lR+P 
5|SZ6 o $ GF6FSLI 5|J'lTG]\ lJ`,[QF6P 
5|SZ6 o 5 GOFSFZSTFG]\ lJ`,[QF6P 
5|SZ6 o & SFI"XL, D}0LG]\ lJ`,[QF6P 
5|SZ6 o * GF6FSLI DF/BFG]\ lJ`,[QF6P 
5|SZ6 o ( D}<I J'lâG]\ lJ`,[QF6P 
5|SZ6 o ) VeIF;GF TFZ6M VG[ ;}RGMP 
 
5|SZ6 o ! GF6FSLI V;ZSFZSTF V[S ;DH}TL  
 VF 5|SZ6DF\ GF6FSLI V;ZSFZSTFGM VY" VG[ jIFbIF T[GL ;DH}TL GF6FSLI V;ZSFZSTFGF 
;FWGM H[JF S[ pt5FNSTF4 GOFSFZTF4 SFI"XL, D}0LG]\ ;\RF,G4 GF6FSLI SFDULZLG]\ D}<IF\SG4 GF6FSLI D}<I 
J'lâG]\ ;\RF,G JU[Z[GM VeIF; SZ[, K[P 
 
5|SZ6 o Z EFZTDF\ ;M0F V[; pnMU  
 
 VF 5|SZ6DF\ ;M0F V[; pnMUGM .lTCF; T[GL 5|lS|IIF lJ`JDF\ ;M0F V[; pnMUGL lJSF;UFYF4 
EFZTDF\ ;M0F V[; pnMU T[GM .lTCF;4 T[GL 5|lS|IF4 5|SFZM4 ;M0F V[;GM p5IMU T[GL pt5FNG 50TZ4 ;M0F 
V[; pnMUG[ G0TL D]xS[,LVM4 ;M0F V[; pnMUGF V[SDMGM 5lZRI VG[ T[GL pt5FNG SFI"1FDTFGM p5IMU 
JU[Z[GM VeIF; SZ[, K[P 
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5|SZ6 o # ;\XMWG SFI"lR+  
 VF 5|SZ6DF\ VeIF; DF8[GL ;\XMWG 5âlTGM bIF, VF5JFDF\ VFJ[,M K[P VF VeIF;DF\ VF\S0F 
XF:+LI 5âlTVM £FZF ptS<5GFGL U6TZL VG[ 5],GF SZJFDF\ VFJL K[P XLQF"SGL IYF"YTF4 VeIF;GF 
C[T]VM4 ptS<5GFVM4 ;\XMWG 5âlTDF\ ;\XMWG lJ`,[QF6GF ;FWGM ;\NE"GL ~5Z[BF4 ;\NE" ;FlCtIGL ;DL1FF4 
;\XMWGGM ;DIUF/M4 GD}GF V[SDM4 5|SZ64 VFIMHG4 VeIF;GL DIF"NF T[DH EFlJ VeIF; lJ:TFZGL 
RRF" VF 5|SZ6DF\ SZJFDF\ VFJ[, K[P 
 
5|SZ6 o $ GF6FSLI 5|J'lTG]\ lJ`,[QF6  
VF 5|SZ6DF\ GF6FSLI 5|J'lT lJ`,[QF6GM bIF, VF5JFDF\ VFjIM K[P ;\XMWG VeIF; C[9/GF ;M0F 
V[; pnMUGF V[SDMGM VeIF;GF ;DIUF/F NZdIFG J[RF6 5|J'lTG]\ lJ`,[QF64 J[RF6 D}<IGM VeIF; 
SZJFDF\ VFJ[, K[ T[ p5ZF\T 5|J'lT U]6MTZM H[JF S[ l:YZ lD,STMGM O[ZAN,L U]6MTZ4 RF,] lD,STGM 
O[ZAN,L U]6MTZ4 S], pt5FNG 50TZGM U]6MTZ JU[Z[ H[JF U]6MTZMG]\ ;Z[ZFX4 VGMJF (ANOVA) F-
Test JU[Z[ £FZF 5lZ1F6 VG[ lJ`,[QF6 SZL ;M0F V[; pnMUGF GD]GFGF V[SDMGL GF6FSLI 5|J'lTGF 
lJ`,[QF6GM VeIF; SZJFDF\ VFjIM K[P 
 
5|SZ6 o 5 GOFSFZSTFG]\ lJ`,[QF6  
 VF 5|SZ6DF\ GOFSFZSTFGM VY" T[GM bIF,GM VeIF; SZ[, K[P T[ p5ZF\T ;\XMWG C[9/ VFJZL 
,[JFDF\ VFJ[, ;M0FV[; pnMUGF V[SDMGL GOFSFZSTF H]NF H]NF U]6MTZM £FZF T5F;JFDF\ VFJ[, K[P 
U]6MTZMG]\ 5lZ1F6 SZL ;M0F V[; pnMUGF V[SDMGL GOFSFZSTFGM T],GFTDS VeIF; SZJFDF\ VFjIM K[P 
 
5|SZ6 o & SFI"XL, D}0LG]\ lJ`,[QF6  
 VF 5|SZ6DF\ SFI"XL, D}0LGM VY" T[GM bIF, S], VG[ RMbBL SFI"XL, D}0L4 SFI"XL, D}0LG]\ DCtJ4 
pnMUDF\ SFI"XL, D}0LGL H~lZIFT JU[Z[GM VeIF; SZJFDF\ VFJ[, K[P T[ p5ZF\T ;\XMWG C[9/GF VFJZL 
,[JFDF\ VFJ[,[ ;M0F V[; pnMUGF V[SDMGL SFI"XL, D}0LG]\ lJ`,[QF6 H]NF H]NF U]6MTZM sH[JF S[ RF,] 
lDS,TMG]\ lJ`,[QF64 RF,] U]6MTZ4 DF,;FDFG R,GNZ JU[Z[f £FZF T5F;JFDF\ VFJ[, K[P U]6MTZMG]\ 5lZ1F6 
SZL ;M0F V[; pnMUMGF GD}GFGF V[SDMGM SFI"XL, D}0L lJX[ T],GFtDS VeIF; SZJFDF\ VFjIM K[P 
 
5|SZ6 o * GF6FSLI DF/BFG]\ lJ`,[QF6  
VF 5|SZ6DF\ GF6FSLI DF/BFGM VY" T[GM bIF, lD,STMG]\ DF/B]\ VG[ D}0L DF/B]\4 ,F\AFUF/FGF 
VG[ 8]\SFUF/FGF\ E\0M/GM VeIF; SZ[, K[P VF p5ZF\T ;\XMWG VeIF; C[9/ VFJ[, ;M0F V[; pnMUGF 
V[SDMG]\ GF6FSLI DF/BFG]\ lJ`,[QF6 H]NF H]NF U]6MTZM sH[JF S[ N[JFv.lSJ8L4 lUIZL\U4 jIFHvVFJZ64 
DFl,SLGF JU[Z[f £FZF T5F;JFDF\ VFJ[, K[P U]6MTZMG]\ 5lZ1F6 SZL ;M0F V[; pnMUGF GD}GFGF V[SDGM 
GF6FSLI DF/BF lJX[ T],GFtDS VeIF; SZJFDF\ VFJ[, K[P 
 
5|SZ6 o ( D}<I J'lâG]\ lJ`,[QF6  
 VF 5|SZ6DF\ D}<I J'lâGM VY" T[GF 5|SFZM V[SFpg8L\U4 D}<I J'lâGM bIF,4 pt5lT4 p5IMUGM 
VeIF; SZ[, K[ TYF D}<I J'lâG]\ 5+S T{IFZ SZJ]\4 EFZTDF\ D}<I J'lâGM VeIF;4 5+S T{IFZ SZJFDF\ 
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D]xS[,LVM JU[Z[GM VeIF; SZ[, K[P ;\XMWG C[9/ VFJZL ,[JFI[, ;M0F V[; pnMUGL V[SDMG]\ D}<I J'lâG]\ 
lJ`,[QF6 T[GL pt5lT VG[ p5IMU £FZF SZJFDF\ VFJ[, K[P 
 
5|SZ6 o ) VeIF;GF TFZ6M VG[ ;}RGM  
 EFZTDF\ ;M0F V[; pnMUGL D]bI V[SDMGL GF6FSLI V;ZSFZSTF DF5JF DF8[ ;XMWS[ VF lJQFIGL 
5;\NUL SZ[, K[P H]NL H]NL 5F\R ;M0F V[; pnMUGF V[SDMGF GF6FSLI V;ZSFZSTF ;FY[ ;\S/FI[, lJlJW 
TtJM4 38SM ;FY[ ,.G[ ;Z[ZFX4 ANOVA VG[ Fv5lZ1F6 sA[ 5lZA/M VFWFlZf £FZF VeIF;GF 
;DIUF/F NZlDIFG GD}GF V[SDM TZLS[ 5;\N SZ[,L S\5GLVMDF\ T],FGFtDS lJ`,[QF6 ;A\lWT WFZF6FVMG[ 
VFEFlZT ZH} SZJFDF\ VFJ[,L K[P VF p5ZF\T NZ[S 5|SZ6DF\ ;A\lWT ptS<5GF D]HAGF AWF TFZ6M VG[ 
;}RGM SZJFDF\ VFJ[, K[P 
 
 
#P) ;\XMWG VeIF;GL DIF"NFVM 
 
 5|:T]T ;\XMWG VeIF;DF\ ;M0F V[;GL EFZTGL S], V[SDM 5{SL 5F\R V[SDM GD}GF TZLS[ ;DFJ[X 
SIM" K[P H[ ;DQ8LGF (_@ H[8,F V[SDMGM ;DFJ[X SZ[, K[P NZ[S S\5GLGL pt5FNG 8[SGM,MÒ V,UvV,U 
K[P D[G[HD[g8GL 5âlT V,UvV,U K[P H[YL BZ[BZ V[S S\5GLGF 5lZ6FDM ;DlQ8GL ALÒ S\5GLGM ;JF"\UL 
,FU] 5F0L XSFI GCLP 
VF\S0FSLI lJ`,[QF6 DF8[ GD}GFVM £FZF 5}ZL 5F0JFDF\ VFJ[,L 5|SFlXT DFlCTLGL lJ`JGLITF 5Z 
VF ;\XMWGGM VFWFZ ZC[,M K[P 




#P!_ EFlJ VeIF; lJ:TFZ 
;M0F V[; pnMU V[ JT"DFG +LH] ;F{YL JWFZ[ pt5FNG YT]\ Z;FI6 K[P T[ VF56[ ;F{ H6LV[ KLV[P 
DF+ ;\XMWGGF C[T]YL T5F;LV[ TM ;M0F V[; pnMU VG[ ;\RF,G l;wWF\TM VG[ jIJCFZ TZLS[ :JT\+ 
VeIF;GF D]NF AGL XS[ K[P T[ p5ZF\T ;M0F V[; pnMUDF\ ;\XMWG4 X]lâSZ6 VG[ DFS["l8\U V[D +6 D]bI 
SFI"1F[+ ZC[,F K[P VFYL X]lâSZ6 p5ZF\T ;\XMWG VG[ DFS["8L\U 1F[+[ 56 EFlJ ;\XMWG Y. XS[ K[P VF 
p5ZF\T VF VeIF;DF\ GF6FSLI V;ZSFZSTFG]\ lJ`,[QF6 SZJFDF\ VFJ[,]\ K[P VFD GFDF 5âlTGF VgI 
VlEUDM4 DF5N\0 S[ bIF,MGF VFWFZ[ CH] VF pnMUDF\ EFlJ VeIF; SZL XSFI K[P 
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5|SZ6v$ 
GF6FlSI 5|J'lTG\] lJ`,[QF6 
 
 
$P! GF6FlSI 5|J'lT lJ`,[QF6GM bIF, 
$PZ J[RF6 5|J'lT G]\  lJ`,[QF6 
$P# J[RF6GF J,6 D}<I GF[ VeIF; 
$P$ GF6FlSI 5|J'lTGF U]6MTZ G\] lJ`,[QF6 
$P$P! l:YZ lD,STMGM O[ZAN,L U]6MTZ 
$P$PZ  RF,] lD,STMGM O[ZAN,L U]6MTZ 
$P$P# S], pt5FNG 50TZGF[ U]6MTZ 
$P$P$ SD"RFZL 50TZGM J[RF6 ;FY[GM U]6MTZ 
$P$P5 J[RF6 VG[ JlCJ8L BR"GM J[RF6 ;FY[GM U]6MTZ 
$P$P& SFRFDF,GM J[RF6 ;FY[GM U]6MTZ 
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5|SZ6v$ 
GF6F\SLI 5|J'lTG\] lJ`,[QF6 
 
$P! GF6F\SLI 5|J'lT lJ`,[QF6GM bIF, 
 SM. 56 ;FC;G]\ D]bI C[T] pt5FlNT YTL J:T]GF J[RF6DF\ CMI K[P J[RF6 V[ NZ[S W\WFNFZL 5|J'lTGL 
VF;5F; OZT] 5lZA/ K[P J[RF6 V[ W\WFNFZL ;FC;G]\ V[S V[J] RFJL~5 5lZA/ K[ S[ H[GF 5Z W\WFGF 
GOFGM JWFZM S[ 38F0M VFWFlZT ZC[TM CMI K[P J[RF6DF\YL pNEJTL VFJS V[ SM. 56 J[5FZL S[ W\WFNFZL 
;FC;GL ÒJFNMZL ;DFG K[P JW] J[RF6YL JW] GOM VG[ VMKF J[RF6YL VMKM GOM S[ G}SXFG V[ :JFEFlJS 
K[P J:T]G]\ 5]GoJ[RF6 V[ W\WFNFZL ;FC;GF :JF;M :JF; ;DFG U6FJL XSFIP s!f J[RF6 VFJSGL lGIlDTTF 
VFJSG]\ 5|DF6 VG[ T[GL U]6JTF W\WFGL VF\TlZS l:YlT DF8[ ;]WFZF ~5 ;FlAT YFI K[P J[RF6GF prRF 
HyYFG[ 5lZ6FD[ W\WFDF\ JW] GOM4 V;ZSFZSTF VG[ h05L pt5FNG5 5|J'lT XSI AG[ K[P 
 SM.56 W\WFGL ;];\UTTF S[ IMuITF DF5JF DF8[ J[RF6G]\ 5|DF6 VFWFZ TZLS[ ,[JFDF\ VFJ[ K[P 
5|J'lTGF U]6MTZM VG[ O[ZAN,L U]6MTZM W\WFDF\ J[RF6 VG[ GF6FlSI 5lZ6FDGF ;\NE"DF\ D[/JJFDF\ VFJ[ K[P 
GLR[ D]HAGF bIF,M ;M0F V[X pnMUGF 5|J'lT lJ`,[QF6 ;FY[ ;\S/FI[,F K[PsZf 
 !f ZMSF6GF ;\NE"DF\ 5|J'lTGM lJSF; VG[ T[G]\ DF5N\0 D[/JJ]\P 
 Zf S], 5|Fl%T :YFGGF ;\NE"DF\ 5|J'lT 
 #f 5|J'lTG]\ ;\RF,G 
 $f 5|J'lTGL V;Z 
 
$PZ J[RF6GL 5|J'l¿G]\ lJ`,[QF6 
 SM.56 W\WFNFZL ;FC;DF\ VFJS S[ GOFGM D]bI :+MT J[RF6 H CMI K[P ;M0F V[X pnMUDF\ 
VeIF;DF\ ;DFJFI[,L S\5GLVMGF J[RF6GL VF\S0FlSI DFlCTL 8[A, G\Pv$P! äFZF ZH} SZJFDF\ VFJ[,L K[ 
 
lGZDF S[lDS<; l,lD8[0 
 lGZDF l,lD8[0DF\ VFWFZ JQF" Z__!v_Z DF\ S\5GLG]\ J[RF6 ~FP !)#_PZ_ SZM0G]\ K[P HIFZ[  
VeIF;GF V\lTD JQF" Z__)v!_ DF\ S\5GLV[ VeIF;GF ;DIUF/F NZdIFGG]\ ;F{YL JW] J[RF6 #!!*P)5 
SZM0G]\ 5|F%T SZ[, K[P VeIF;GF ;DIUF/F NZdIFG V5JFN ~5 JQFM"G[ AFN SZTF S\5GLGF J[RF6DF\ S|DXo 
JWFZM YI[,M HM. XSFI K[P S\5GLG]\ ;Z[ZFX J[RF6 ZZ$5P&) SZM0 HMJF D/[ K[P H[ pnMUGF ;Z[ZFX J[RF6 
SZTF *#*P*( SZM0GM JWFZM NXF"J[ K[P 8SFJFZLGL ¹lQ8V[ HM.V[ TM VF JWFZM pnMUGL ;Z[ZFX SZTF 5_@ 
GM JWFZM NXF"J[ K[P 
 
8F8F S[lDS<; l,lD8[0 
 8F8F S[lDS<; l,lD8[0G]\ J[RF6 lJ`,[QF6 SZLV[ TM VFWFZ JQF" Z__!v_Z DF\ S\5GLG]\ J[RF6 
!#!_P)# SZM0G]\ HMJF D/[ K[P VeIF;GF AFSLGF JQF"DF\ S|DXo JWT]\ HM. XSFI K[P JQF" Z__)v!_ DF\ 
S\5GLG]\ J[RF6 38LG[ 5$!ZPZ& SZM0 HM. XSFI K[P pnMUGF S], J[RF6 &*(55P(& SZM0GL ;FD[ VF 
S\5GLG]\ S], J[RF6 ##5)$P!$ SZM0G]\ HMJF D/[ K[P ALÒ ZLT[ SCLV[ TM ;M0F V[X pnMUGF VeIF;GF 
;DIUF/F NZdIFGGF S], J[RF6GF 5_@ OF/M DF+ 8F8F S[lDS<; l,lD8[0GM K[P ;M0F V[X pnMUG]\ ;Z[ZFX  
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8[A, G\ v $P! 
J[RF6 5|J'lT G]\  lJ`,[QF6 
 
lGZDF 8F8F 0LP;LP0A<I]P ÒPV[RP;LPV[,P 8LPV[P;LP 
JQF" 
;\IMÒT\ YI[, V[SD 
;Z[ZFX 
lAG ;\IMÒT V[SD 
;Z[ZFX 
2001-02 1930.20 1310.93 1620.57 486.02 401.96 115.30 334.43
2002-03 2052.73 1520.73 1786.73 548.10 430.68 132.76 370.51
2003-04 1740.75 2524.21 2132.48 605.78 460.45 118.12 394.78
2004-05 1842.66 2982.64 2412.65 641.36 525.94 142.06 436.45
2005-06 1916.56 3497.93 2707.25 614.33 476.21 163.78 418.11
2006-07 2245.73 3946.67 3096.20 662.74 1073.18 146.26 627.39
2007-08 2332.87 4036.68 3184.78 751.25 1068.41 75.04 631.57
2008-09 3031.73 8362.09 5696.91 907.04 1239.40 14.43 720.29
2009-10 3117.95 5412.26 4265.11 1026.81 1215.86 7.27 749.98
S], 20211.18 33594.14 26902.66 6243.43 6892.09 915.02 4683.51
;Z[ZFX 2245.69 3732.68 2989.18 693.71 765.79 101.67 520.39
s5|Fl%T:YFG o VeIF; C[9/GL ;M0FV[X S\5GLVMGF JFlQF"S VC[JF, JQF" Z__!v_Z YL Z__)v!_f  




RF8" G\ v  $P! 
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J[RF6 !5_*P)! SZM0GL ;ZBFD6LV[ S\5GLG]\ ;Z[ZFX J[RF6 #*#ZP&( SZM0 HMJF D/[ K[P VFD ;M0F 
V[X pnMUDF\ J[RF6GL VFJSGF ãlQ8SM6YL VF S\5GLV[ z[Q9 N[BJF SZ[,M K[P 
 
W|F\UW|F S[lDS, JS"; l,lD8[0  
 H[ 5{SL W|F\UW|F S[lDS, JS"; l,lD8[0 (DCW) G]\ GJ JQF"G]\ ;Z[ZFX J[RF6 &)#P*! SZM0 HMJF 
D/[ K[P S\5GLV[ VeIF;GF ;DIUF/F NZdIFG S], &Z$#P$# SZM0G]\ J[RF6 5|F%T SZ[, K[P VeIF;GF 
;DIUF/F NZdIFG VFWFZ JQF"GL ;ZBFD6LV[ VeIF;GF V\lTD JQF" ;]WLDF\ S\5GLG]\ J[RF6 S|DXo JWFZM 
NXF"J[ K[P ;DU| pnMUG]\ ;Z[ZFX J[RF6 ~FP !5_*P)! SZM0GL ;ZBFD6LV[ S\5GLG]\ ;Z[ZFX J[RF6 
&)#P*! SZM0G]\ HMJF D/[ K[P ALÒ ZLT[ SlCV[ TM S\5GLG]\ ;Z[ZFX J[RF6 ;M0F V[X pnMUGF ;Z[ZFX J[RF6 
SZTF ,UEU &_@ H[8,M 38F0M NXF"J[ K[P 
 
U]HZFT C[JL S[lDS<; l,lD8[0  
 U]HZFT C[JL S[lDS<; l,lD8[0 (GHCL) G]\ ;DU| VeIF;GF ;DIUF/FG]\ S], J[RF6 &()ZP_) 
SZM0G]\ K[P H[GL ;Z[ZFX *&5P*) SZM0 HM. XSFI K[P H[ ;M0F V[X pnMUGF S], ;Z[ZFX J[RF6 !5_*P)! 
SZM0GL ;ZBFD6LV[ 5_@ H[8,]\ VMK]\ SCL XSFI VF S\5GLDF\ 56 VeIF;GF 5|YD JQF"YL V\lTD JQF" ;]WL 
J[RF6DF\ S|DXo J'lâ HM. XSFI K[P VeIF;GF 5|YD 5F\R JQFM"DF\ S\5GLG]\ J[RF6 ;Z[ZFX J[RF6 SZTF VMK] 
VG[ K[<,F RFZ JQFM"DF\ ;Z[ZFX J[RF6 SZTF JW] HMJF D/[ K[P  
 
 
T]lTSMZLG V,S,L S[lDS<; l,lD8[0  
 T]lTSMZLG V,S,L S[lDS<; l,lD8[0 (TAL) DF\ VeIF;GF ;DIUF/F NZdIFGG]\ ;Z[ZFX J[RF6 
SZTF !_@ YL 56 VMK] HMJF D/[ K[P VF S\5GLDF\ VeIF;GF 5|YD K JQFM"DF\ ;Z[ZFX J[RF6 !#&P#( 
SZM0G]\ HMJF D/[ K[P 5Z\T] RMÞ; SFZ6M;Z VeIF;GF V\lTD +6 JQFM"DF\ 38F0M HMJF D/[ K[P H[G[ 5lZ6FD[ 
S\5GLGF VeI;GF V\lTD +6 JQFM"DF\ ;Z[ZFX J[RF6 DF+ #ZPZ5 SZM0 H[8,]\ HM. XSFI K[P H[G[ 5lZ6FD[ 
S], ;Z[ZFX J[RF6 !_!P&* SZM0 H[8,]\ 38[,]\ K[P 
 
;\IMÒT YI[, VG[ ;\IMÒT GCL YI[,L S\5GLVMG]\ lJ`,[QF6  o 
 8[A, G\P $P! DF\ NXF"J[,L VF\S0FSLI DFlCTL HMTF SCL XSFI S[ VeIF;DF\ ;DFJFI[,L 5F\R 
S\5GLVM 5{SL lGZDF S[lDS<; l,lD8[0 VG[ 8F8F S[lDS<; l,lD8[0 VF A\G[ S\5GLVM ;\IMÒT S\5GLVM K[P 
HIFZ[ 3|F\UW|F S[lDS<; JS"; l,lD8[0 (DCW) VG[ T]lTSMZLG V,S,L VG[ S[lDS<; l,lD8[0 (TAC) V[ 
lAG ;\IMÒT S\5GL K[P ;\IMÒT S\5GLVMDF\ W\WFSLI 5|J'l¿G]\ lJ`,[QF6 HM.V[ TM VF S\5GLVMV[ VeIF;GF 
;DIUF/M JQF" Z__!v_Z YL Z__)v!_ NZdIFG ;Z[ZFX Z4)()P!( SZM0G]\ J[RF6 SZ[, K[P H[GL 
;ZBFD6LV[ 5|YD 5F\R JQF" Z__!v_Z YL JQF" Z__5v_& ;]WL ;Z[ZFX J[RF6 SZTF\ VF JQFM"G]\ J[RF6 
VMK] HMJF D/[ K[P HIFZ[ AFSLGF JQF" Z__&v_*YL JQF" Z__)v!_GF JQFM"DF\ ;Z[ZFX J[RF6 SZTF VF 
JQFM"G]\ J[RF6G]\ 5|DF6 JWFZ[ HMJF D/[ K[P 
 VF H 5|DF6[ lAG ;\IMÒT S\5GLVMG]\ VeIF;GF ;DIUF/F JQF" Z__!v_Z YL JQF" Z__)v!_ 
NZdIFGG]\ ;Z[ZFX J[RF6 5Z_P#) SZM0 HMJF D/[ K[P H[GL ;ZBFD6LV[ 5|YD 5F\R JQF" Z__!v_Z YL JQF" 
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Z__$v_5 ;]WL ;Z[ZFX J[RF6 SZTF VF JQFM"G]\ J[RF6 VMK] HMJF D/[ K[P HIFZ[ AFSLGF JQF" Z__&v_* 
YL Z__)v!_ GF JQFM"DF\ ;Z[ZFX J[RF6 SZTF VF JQFM"G]\ J[RF6G]\ 5|DF6 JWFZ[ HMJF D/[ K[P 
 
8[A, G\Pv$P!P! 
J[RF6 5|J'lT GF lJ`,[QF6 G]\     VGMJF 5lZ1F6 
Source of 
Variation 
SS df MS F P-value F crit 
Rows 14720451 8 1840056.4 2.2721272 0.047495822 2.2443984
Columns 78165897 4 19541474 24.130084 2.8401E-09 2.6684361
Error 25914837 32 809838.65    
Total 118801185 44     
 
 5|:T]T 8[A, G\P $P!P! VF56G[ läDFUL"I ANOVA 5lZ1F6G]\ 5lZ6FD NXF"J[ K[P ;DU| ZLT[ HMTF 
VF\S0FSLI DFlCTL VF56G[ U6TZL SZ[,L lS\DT H[ cc;\XMWGGF ;DIUF/F NZdIFG ;M0F V[X S\5GLVMGL 
J[RF6GL 5|J'lTDF\ SM. O[ZOFZ GYLP Ho VF ptS<5GFG[ 8[A,GL D[/J[,L lS\DT ;FY[ ;ZBFJTF U6TZL SZ[,L 
lS\DT ZPZ* HMJF D/[ K[P HIFZ[ T[GL 8[A, lS\DT ZPZ$ HMJF D/[ K[P VFD VCL\ Ho X}gI ptS<5GFGM 
Vl:JSFZ YFI K[P V[8,[ S[ VF56[ J{Sl<5S ptS<5GF H1 cc;\XMWGGF ;DIUF/F NZdIFGF ;M0F V[X 
S\5GLVMGL GF6FSLI V;ZSFZSTFDF\ O[ZOFZ K[ V[8,[ S[ J[RF6GL 5|J'l¿DF\ O[ZOFZ K[Pcc GM :JLSFZ YFI K[P 
 HIFZ[ NZ[S S\5GLVMGF ;\XMWGGF ;DIUF/F NZdIFG J[RF6 5|J'l¿DF\ YI[,F 5lZJT"GM T5F;TF 
X}gI ptS<5GF HO ccGD}GFGL ;M0F V[X S\5GLVM JrR[ J[RF6GL 5|J'lTDF\ SM. H O[ZOFZ GYLPcc T[ RSF;TF 
T[GL U6TZL SZ[,L lS\DT Z$P!# HMJF D/[ K[P HIFZ[ T[GL 8[A, lS\DT ZP&* K[P VFD4 8[A, lS\DT SZTF 
U6TZL SZ[,L lS\DT JWFZ[ CMJFYL T[GL ptS<5GF H1 ccGD}GFGL ;M0F V[X S\5GLVM JrR[ J[RF6 5|J'l¿DF\ 
O[ZOFZ K[Pcc GM :JLSFZ YX[P 
8[A, G\Pv$P!PZ 
J[RF6 5|J'lT GF lJ`,[QF6 G]\     V[Ov5lZ1F6  
  Variable 1 Variable 2 
Mean 2989.1844 520.39037 
Variance 1684287.4 25851.4 
Observations 9 9 
df 8 8 
F 65.152657  
P(F<=f) one-tail 1.762E-06  
F Critical one-
tail 3.4381031  
 
 F 5lZ1F6GL U6TZL 5|:T]T 8[A, G\P $P!PZ äFZF NXF"JJFDF\ VFJL K[P H[ D]HA ;\IMÒT YI[,L 
S\5GLVMGL ;Z[ZFX Z)() SZM0 K[P HIFZ[ ;\IMÒT GCL YI[,L S\5GLVMGL ;Z[ZFX 5Z_ SZM0 K[P VFD YJF 
5FK/G]\ D]bI SFZ6 HM.V[ TM ;\IMÒT YI[,L S\5GLVMGF J[RF6DF\ VgI W\WFSLI 5|J'l¿GM 56 ;DFJ[X YFI 
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K[P lJR,GM HMTF ;\IMÒT YI[,L S\5GLVMG]\ lJR,G ;\IMÒT GlC YI[,L S\5GLVM SZTF JWFZ[ K[P F GL 
U6TZL SZ[, lS\DT &5P!5 HMJF D/[ K[P H[ F GL 8[A, lS\DT #P$# SZTF JWFZ[ K[P T[YL X}gI ptS<5GF 
Ho cc ;\IMÒT YI[,L VG[ ;\IMÒT GlC YI[,L S\5GLVM JrR[ J[RF6GL 5|J'lTDF\ SM. H O[ZOFZ GYLPcc 
:JLSFZFX[ GCL\P VG[ T[YL J{Sl<5S ptS<5GF H1 cc ;\IMÒT YI[, VG[ ;\IMÒT GCL YI[,L S\5GLVM JrR[ 
J[RF6GL 5|J'lTDF\ O[ZOFZ K[Pcc :JLSFZJFDF\ VFJX[P 
 
$P# J[RF6 J,6 D}<IGM VeIF; 
 W\WFNFZL ;FC;DF\ J[RF6 D]bI VFJSG]\ :+MT K[P VG[ DF8[ NZ[S S\5GL J[RF6 JWFZJF DF8[ pt;]S 
CMI K[P VG[ T[GF DF8[ J[RF6G]\ J,6 ElJQIGF lG6"IM SZJF DF8[ ;\RF,SMG[ SFD ,FU[ K[P ;M0F V[X pnMUDF\ 
VeIF;DF\ ;DFJFI[,L S\5GLVMGF J[RF6 J,6 ElJQIGF lG6"IM SZJF DF8[ ;\RF,SMG[ SFD ,FU[ K[P ;M0F 
V[X pnMUDF\ VeIF;DF\ ;DFJFI[,L S\5GLVMGF J[RF6 J,6 D}<IGL VF\S0FSLI DFlCTL 8[A, G\P $PZ äFZF 
ZH} SZJFDF\ VFJ[,L K[P 
 
lGZDF S[lDS<; l,lD8[0  
 lGZDF S[lDS<; l,lD8[0G]\ J[RF6 J,6 D}<IGM VeIF; SZLV[ TM VeIF;GF VFWFZ JQF" Z__!v_Z 
DF\ !__ J[RF6 WFZL T[G[ VFWFZ ZFBL VeIF;GF ;DIUF/FGF AFSLGF JQF" ;FY[ ;ZBFJTF JQF" Z__#v_$ 
GF JQF"DF\ VeIF;SF/ NZdIFGG]\ ;F{YL VMK] J[RF6G]\ ($P(_ J,6 HMJF D/[ K[P HIFZ[ VeIF;FGF ;DI 
NZdIFG JQF" Z__(v_) DF\ !Z)P)& H[ ;F{YL p\R]\ J[RF6G]\ J,6 HM. XSFI K[P VFWFZ JQF" Z__!v_Z GL 
;ZBFD6LV[ tIFZ5KLGF JQFM"DF\ J[RF6 J,6G\] D}<I lDz J,6 V[8,[ S[ J,6DF\ JWFZM v 38F0M HMJF D/[ 
K[P VeIF;GF ;DIUF/FGF VWFZ JQF" Z__!v_Z YL JQF" Z__)v!_ NZdIFG J[RF6 J,6 D}<IGL ;Z[ZFX 
!_&P!_ HMJF D/[ K[P H[GL ;ZBFD6LV[ JQF" Z__!v_Z4 Z__#v_$ YL Z__5v_&4 Z__*v_( VG[ 
JQF" Z__)v!_ V[D S], K JQFM"DF\ ;Z[ZFX J[RF6 J,6 D}<I SZTF VF JQF"DF\ VMK] J[RF6 D}<I HM. XSFI 
K[P HIFZ[ JQF" Z__Zv_#4 Z__&v_* VG[ JQF" Z__(v_) V[D +6 JQFM"DF\ ;Z[ZFX J[RF6 J,6 D}<I 
SZTF\ JWFZ[ J[RF6 J,6G]\ D}<I HMJF D/[ K[P ;M0F V[X pnMUGL VeIF;GL S\5GLVMG]\ ;Z[ZFX J[RF6 
J,6G]\ D}<I !&ZP$5 SZTF VF S\5GLDF\ J[RF6 J,6G]\ D}<I GLR] HMJF D/[ K[P 
 
8F8F S[lDS<; l,lD8[0 
 8[A, G\P $PZ DF\ NXF"J[,L 8F8F S[lDS<; l,lD8[0GL J[RF6 J,6GF D}<IGM VeIF;GL VF\S0FSLI 
DFlCTL NXF"J[,L K[P VeIF;GF ;DIUF/FGF VFWFZ JQF" Z__!v_Z J[RF6G]\ J,6 XMWJFDF\ !__ lS\DT 
WFZL ,[JFDF\ VFJ[,L K[P H[GL ;ZBFD6LDF\ VeIF;GF ;DIUF/FDF ;TT JWFZFG]\ J,6 HM. XSFI K[P ;F{YL 
JWFZ[ J[RF6G]\ J,6G]\ D}<I JQF" Z__(v_)DF\ &#*P(* HMJF D/[ K[P V[8,[ S[ VWFZ JQF"GL ;ZBFD6LV[ 
,UEU 5#* @ GM JWFZM YI[,M HM. XSFI K[P VeIF;GF ;DIUF/M JQF" Z__!v_Z YL Z__)v!_ 
NZdIFG J[RF6 J,6GF D}<IGL ;Z[ZFX Z($P*# SZM0 HMJF D/[ K[P H[G[ AFSLGF JQFM" ;FY[ ;ZBFJTF JQF" 
Z__!v_Z YL Z__$v_5 V[D VeIF;GF 5|YD 5F\R JQF" ;Z[ZFX SZTF GLR]\ J[RF6 J,6G]\ D}<I HMJF D/[ 
K[P HIFZ[ VeIF;GF V\lTD RFZ JQF" Z__&v_* YL Z__)v!_ NZdIFG ;Z[ZFX SZTF\ p\R]\ J[RF6 J,6G]\ 
D}<I HM. XSFI K[P ;M0F V[X pnMUGL J[RF6 J,6 D}<IGL ;Z[ZFX SZTF S\5GLGL ;Z[ZFX *_@ ,UEU 
JWFZ[ HMJF D/[ K[P VG[ VeIF;GL VgI S\5GLVM SZTF ;F{YL p\R]\ J[RF6 J,6G]\ D}<I WZFJ[ K[P 
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W|F\UW|F S[lDS<; JS"; l,lD8[0 
 W|F\UW|F S[lDS<; JS"; l,lD8[0G]\ J[RF6GF J,6 D}<IGM VeIF;GF V\FS0FSLI DFlCTL 8[A, G\P $PZ 
DF\ NXF"JFI[,L K[P VeIF;GF ;DIUF/FGF VFWFZ JQF" Z__!v_Z DF\  !__ WFZJFDF\ VFJ[, K[P VFWFZ 
JQF"GL ;ZBFD6LV[ VeIF;GF AFSLGF JQFM"DF\ J[RF6 J,6 D}<I S|DXo JWFZFG]\ J,6 HM. XSFI K[P 
VeIF;GF ;DIUF/FG]\ ;F{YL JWFZ[ JWFZ[ J,6G]\ D}<I JQF" Z__)v!_ DF\ Z!!PZ* SZM0 HM. XSFI K[P H[ 
VFWFZ JQF"GL ;ZBFD6LV[ VeIF;GF V\lTD JQF" Z__)v!_ ;]WLDF\ ,UEU !!_ @ GM JWFZM SCL XSFIP 
VeIF;GF ;DIUF/F JQF" Z__!v_Z YL JQF" Z__)v!_ ;]WLDF\ J[RF6 J,6 D}<IGL ;Z[ZFX !$ZP*# 
SZM0 K[P H[GL ;ZBFD6LV[ JQF" Z__!v_Z YL Z__&v_* V[D S], K JQFM"DF\ ;Z[ZFX J[RF6 J,6 D}<I 
SZTF VF JQFM"DF\ GLR] J[RF6 J,6G]\ D}<I HMJF D/[ K[P HIFZ[ AFSLGF +6 JQF" Z__*v_( YL Z__)v!_ 
V[D +6 JQFM"DF\ ;Z[ZFX J[RF6 J,6 D}<I SZTF\ JWFZ[ J[RF6 J,6G]\ D}<I HMJF D/[ K[P ;M0F V[X pnMUGL 
VeIF;GL S\5GLVMG]\ ;Z[ZFX J[RF6 J,6G]\ D}<I !&ZP$5 SZTF VF S\5GLDF\ J[RF6 J,6G]\ D}<I GLR] HMJF 
D/[ K[P 
 
U]HZFT C[JL S[lDS<; l,lD8[0 
 8[A, G\P $PZ DF\ NXF"J[,L U]HZFT C[JL S[lDS<; l,lD8[0 (GHCL) GL J[RF6 J,6GF D}<IGM 
VeIF;GL VF\S0FSLI DFlCTL NXF"J[,L K[P VeIF;GF ;DIUF/FGF VFWFZ JQF" Z__!v_Z DF\ J[RF6G]\ J,6 
XMWJFDF\ !__ lS\DT WFZL ,[JFDF\ VFJ[,L K[P H[GL ;ZBFD6LDF\ VeIF;GF ;DIUF/FDF ;TT JWFZFG]\ 
J,6 HM. XSFI K[P ;F{YL JWFZ[ J[RF6G]\ J,6G]\ D}<I JQF" Z__(v_) DF\ #_(P#$ HMJF D/[ K[P V[8,[ S[ 
VWFZ JQF"GL ;ZBFD6LV[ ,UEU Z_( @ GM JWFZM YI[,M HM. XSFI K[P VeIF;GF ;DIUF/M JQF" 
Z__!v_Z YL Z__)v!_ NZdIFG J[RF6 J,6GF D}<IGL ;Z[ZFX !)_P5! SZM0 K[P H[GL ;ZBFD6LV[ 
VeIF;GF 5|YD 5F\R JQF" Z__!v_Z YL Z__5v_& NZdIFG ;Z[ZFX SZTF VF JQF"DF\ GLR] J[RF6 J,6G]\ 
D}<I HMJF D/[ K[P HIFZ[ VeIF;GF V\lTD RFZ JQF" Z__&v_* YL Z__)v!_ NZdIFG ;Z[ZFX J[RF6 
J,6G]\ D}<I SZTF VF JQF"DF\ p\R]\ J,6 HMJF D/[ K[P ;M0F V[X pnMUGL S\5GLVMGL J[RF6 J,6 D}<IGL 
;Z[ZFX !&ZP$5 SZTF VF S\5GLDF\ J[RF6 J,6 D}<I ,UEU Z_@ JWFZM NXF"J[ K[P 
 
T]lTSMZLG V,S,L S[lDS<; l,lD8[0 
 T]lTSMZLG V,S,L S[lDS<; l,lD8[0 (TAL) G]\ J[RF6 J,6 D}<IGM VeIF; SZLV[ TM VeIF;GF 
VFWFZ JQF" Z__!v_Z DF\ !__ J[RF6 WFZL T[G[ VFWFZ ZFBL VeIF;GF ;DIUF/FGF AFSLGF JQF" ;FY[ 
;ZBFJTF JQF" Z__)v!_ GF JQF"DF\ VeIF;SF/ NZdIFGG]\ ;F{YL VMK] J[RF6G]\ J,6 &P#! HMJF D/[ K[P 
HIFZ[ VeIF;FGF ;DI NZdIFG JQF" Z__5v_& DF\ !$ZP_5 H[ ;F{YL p\R]\ J[RF6G]\ J,6 HM. XSFI K[P 
VFWFZ JQF" Z__!v_Z GL ;ZBFD6LV[ tIFZ5KLGF JQFM"DF\ J[RF6 J,6G\] D}<I lDz J,6 V[8,[ S[ J,6DF\ 
JWFZM v 38F0M HMJF D/[ K[P VeIF;GF ;DIUF/FGF VWFZ JQF" Z__!v_Z YL JQF" Z__)v!_ NZdIFG 
J[RF6 J,6 D}<IGL ;Z[ZFX ((P!( HMJF D/[ K[P H[GL ;ZBFD6LV[ JQF" Z__*v_( YL  JQF" Z__)v!_ 
V[D S], +6 JQFM"DF\ ;Z[ZFX J[RF6 J,6 D}<I SZTF VF JQF"DF\ VMK] J[RF6 D}<I HM. XSFI K[P HIFZ[ JQF" 
Z__!v_Z YL Z__&v_* V[D S], K  JQFM"DF\ ;Z[ZFX J[RF6 J,6 D}<I SZTF\ JWFZ[ J[RF6 J,6G]\ D}<I 
HMJF D/[ K[P ;M0F V[X pnMUGL VeIF;GL S\5GLVMG]\ ;Z[ZFX J[RF6 J,6G]\ D}<I !&ZP$5 SZTF VF 
S\5GLDF\ J[RF6 J,6G]\ D}<I GLR] HMJF D/[ K[P 
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;\IMÒT YI[, VG[ ;\IMÒT GCL YI[,L S\5GLVMG]\ lJ`,[QF6o 
 8[A, G\P $PZ DF\ NXF"J[,L VF\S0FSLI DFlCTL HMTF SCL XSFI S[ VeIF;DF\ ;DFJFI[,L 5F\R 
S\5GLVM 5{SL lGZDF S[lDS<; l,lD8[0 VG[ 8F8F S[lDS<; l,lD8[0 VF A\G[ S\5GLVM ;\IMÒT S\5GLVM K[P 
HIFZ[ 3|F\UW|F S[lDS<; JS"; l,lD8[0 (DCW) VG[ T]lTSMZLG V,S,L VG[ S[lDS<; l,lD8[0 (TAC) V[ 
lAG ;\IMÒT S\5GL K[P ;\IMÒT S\5GLVMDF\ J[RF6GF J,6 D}<IG]\ lJ`,[QF6 HM.V[ TM VF S\5GLVMV[ 
VeIF;GF ;DIUF/M JQF" Z__!v_Z YL Z__)v!_ NZdIFG ;Z[ZFX !)5P$Z SZM0  J[RF6G] J,6 D}<I 
HMJF D/[ K[P H[GL ;ZBFD6LV[ 5|YD 5F\R JQF" Z__!v_Z YL JQF" Z__5v_& ;]WL ;Z[ZFX J[RF6GF J,6 
SZTF\ VF JQFM"G]\ J[RF6GF J,6 VMK] HMJF D/[ K[P HIFZ[ AFSLGF JQF" Z__&v_* YL JQF" Z__)v!_ GF 
JQFM"DF\ ;Z[ZFX J[RF6GF J,6 SZTF VF JQFM"G]\ J[RF6GF J,6 G]\ 5|DF6 JWFZ[ HMJF D/[ K[P 
 
8[A, G\Pv$PZ 
J[RF6GF J,6D}<IG]\ lJ`,[QF6 






2001-02 100.00 100.00 100.00 100.00 100.00 100.00 100.00
2002-03 106.35 116.00 111.18 112.77 107.14 115.14 111.69
2003-04 84.80 192.55 138.68 124.64 114.55 102.45 113.88
2004-05 105.85 227.52 166.69 131.96 130.84 123.21 128.67
2005-06 104.01 266.83 185.42 126.40 118.47 142.05 128.97
2006-07 117.18 301.06 209.12 136.36 266.99 126.85 176.73
2007-08 103.88 307.92 205.90 154.57 265.80 65.08 161.82
2008-09 129.96 637.87 383.92 186.63 308.34 12.52 169.16
2009-10 102.84 412.86 257.85 211.27 302.48 6.31 173.35
total 954.87 2562.62 1758.74 1284.60 1714.62 793.60 1264.27
avg 106.10 284.74 195.42 142.73 190.51 88.18 140.47
s5|Fl%T:YFG o VeIF; C[9/GL ;M0FV[X S\5GLVMGF JFlQF"S VC[JF, JQF" Z__!v_Z YL Z__)v!_f   
VeIF;GF  ;DU|   ;M0FV[X  V[SDGL ;Z[ZFX  =  !&ZP$5 
 
VF H 5|DF6[ lAG ;\IMÒT S\5GLVMG]\ VeIF;GF ;DIUF/F JQF" Z__!v_Z YL JQF" Z__)v!_ 
NZdIFGG]\ ;Z[ZFX J[RF6G] J,6 !$_P$* SZM0 HMJF D/[ K[P H[GL ;ZBFD6LV[ 5|YD 5F\R JQF" Z__!v_Z 
YL JQF" Z__5v_& ;]WL ;Z[ZFX J[RF6GF J,6 SZTF VF JQFM"G]\ J[RF6G] J,6 VMK] HMJF D/[ K[P HIFZ[ 
AFSLGF JQF" Z__&v_* YL Z__)v!_ GF JQFM"DF\ ;Z[ZFX J[RF6GF J,6 SZTF VF JQFM"G]\ J[RF6GF J,6 G]\ 
5|DF6 JWFZ[ HMJF D/[ K[P 
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8[A, G\Pv$PZP! 
J[RF6GF J,6 D}<I G]\]\     VGMJF 5lZ1F6 
Source of 
Variation 
SS df MS F P-value F crit 
Rows 100307.61 8 12538.451 1.8661353 0.100750603 2.2443984
Columns 223398.68 4 55849.67 8.3122744 0.000102513 2.6684361
Error 215006.07 32 6718.9397    
Total 538712.36 44     
 5|:T]T 8[A, G\P $PZP! VF56G[ läDFUL"I ANOVA 5lZ1F6G]\ 5lZ6FD NXF"J[ K[P ;DU| ZLT[ HMTF 
VF\S0FSLI DFlCTL VF56G[ U6TZL SZ[,L lS\DT H[ cc ;\XMWGGF ;DIUF/F NZdIFG ;M0F V[X S\5GLVMGL 
J[RF6GF J,6 D}<I DF\ SM. O[ZOFZ GYLPcc Ho VF ptS<5GFG[ 8[A,GL D[/J[,L lS\DT ;FY[ ;ZBFJTF 
U6TZL SZ[,L lS\DT !P(* HMJF D/[ K[P HIFZ[ T[GL 8[A, lS\DT ZPZ$ HMJF D/[ K[P VFD VCL\ Ho X}gI 
ptS<5GFGM l:JSFZ YFI K[P V[8,[ S[ VF56[ J{Sl<5S ptS<5GF H1 cc ;\XMWGGF ;DIUF/F NZdIFGF ;M0F 
V[X S\5GLVMGL GF6FSLI V;ZSFZSTFDF\ O[ZOFZ K[ V[8,[ S[ J[RF6GF J,6 D}<I DF\ O[ZOFZ K[P cc  
GM V:JLSFZ YFI K[P 
 HIFZ[ NZ[S S\5GLVMGF ;\XMWGGF ;DIUF/F NZdIFG J[RF6GF J,6 D}<I DF\ YI[,F 5lZJT"GM 
T5F;TF X}gI ptS<5GF HO cc GD}GFGL ;M0F V[X S\5GLVM JrR[ J[RF6GF J,6 D}<I DF\ SM. H O[ZOFZ 
GYLPcc   T[ RSF;TF T[GL U6TZL SZ[,L lS\DT (P#! HMJF D/[ K[P HIFZ[ T[GL 8[A, lS\DT ZP&* K[P VFD4 
8[A, lS\DT SZTF U6TZL SZ[,L lS\DT JWFZ[ CMJFYL Ho X}gI ptS<5GFGM Vl:JSFZ YFI K[P V[8,[ S[ 
VF56[L J{Sl<5S  ptS<5GF H1 cc GD}GFGL ;M0F V[X S\5GLVM JrR[ J[RF6GF J,6 D}<I DF\ O[ZOFZ K[P cc   
GM :JLSFZ YX[P 
 
8[A, G\Pv$PZPZ 
J[RF6 J,6 D}<I  G]\     V[Ov5lZ1F6  
  Variable 1 Variable 2 
Mean 195.4161 140.47495 
Variance 7509.143 889.98151 
Observations 9 9 
df 8 8 
F 8.4374146  
P(F<=f) one-tail 0.0033862  
F Critical one-
tail 3.4381031  
 
 F 5lZ1F6GL U6TZL 5|:T]T 8[A, G\P $PZPZ äFZF NXF"JJFDF\ VFJL K[P H[ D]HA ;\IMÒT YI[,L 
S\5GLVMGL ;Z[ZFX !)5P$Z SZM0 K[P HIFZ[ ;\IMÒT GCL YI[,L S\5GLVMGL ;Z[ZFX !$_P$* SZM0 K[P 
VFD YJF 5FK/G]\ D]bI SFZ6 HM.V[ TM ;\IMÒT YI[,L S\5GLVMGF J[RF6GF J,6 D}<I DF\ VgI W\WFSLI 
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5|J'l¿GM 56 ;DFJ[X YFI K[P lJR,GM HMTF ;\IMÒT YI[,L S\5GLVMG]\ lJR,G ;\IMÒT GlC YI[,L 
S\5GLVM SZTF JWFZ[ K[P F GL U6TZL SZ[, lS\DT (P$$ HMJF D/[ K[P H[ F GL 8[A, lS\DT #P$# SZTF 
JWFZ[ K[P T[YL X}gI ptS<5GF Ho cc ;\IMÒT YI[,L VG[ ;\IMÒT GlC YI[,L S\5GLVM JrR[ J[RF6GF J,6 
D}<I DF\ SM. H O[ZOFZ GYLP cc :JLSFZFX[ GCL\P VG[ T[YL J{Sl<5S ptS<5GF H1 cc ;\IMÒT YI[, VG[ 
;\IMÒT GCL YI[,L S\5GLVM JrR[ J[RF6GF J,6 D}<I DF\ O[ZOFZ K[P cc :JLSFZJFDF\ VFJX[P 
 
$P$ GF6FlSI 5|J'lTGF U]6MTZ G\] lJ`,[QF6 
$P$P! l:YZ lD,STMGM O[ZAN,L U]6MTZ  
 l:YZ lD,STMGM O[ZAN,L U]6MTZ 5[-LGL l:YZ lD,STMDF\ SZ[,F ZMSF6GL p5IMULTFGM DF5N\0 
U6FI K[P VF p5ZF\T J[RF6DF\ YTF O[ZOFZ T[DH l:YZ lD,STMDF\ SZJFDF\ VFJ[,F ZMSF6GL J[RF6 ;FY[ 
5lZl:YlT ;}RJ[ K[P l:YZ lD,STMDF\ O[ZAN,L U]6MTZ RMbBF J[RF6GL l:YZ lD,STM J0[ EFUJFYL D[/JL 
XSFI K[Ps # f 
      RMbB] J[RF6 
 l:YZ lD,STGM U]6MTZ = ------------------------------------ 
     l:YZ lD,ST slD,STv3;FZMf 
 
 ;FDFgI ZLT[ l:YZ lD,STGM p\RM O[ZAN,L U]6MTZ V[ lD,STMGM V;ZSFZS p5IMU VG[ T[DF\YL 
pt5FlNT YTL 5[NFXG]\ J[RF6 ;}RJ[ K[P HIFZ[ GLRM U]6MTZ l:YZ lD,STMGL VMKL p5IMULTF VG[ J[RF6G]\ 
38T]\ 5|DF6 NXF"J[ K[P VF U]6MTZ äFZF S\5GLV[ l:YZ lD,STDF\ SZ[,F ZMSF6G]\ 5|DF6 J[RF6G[ VFWFZ[ JWFZ[ 
S[ VMK] K[ T[ HF6L XSFI K[P H[ 5[-LDF\ %,Fg8 VG[ DXLGZMH[JL 3;FZF lD,STM CMI T[GM l:YZ lD,STMGM 
O[ZAN,L U]6MTZ H[ 5[-LV[ TFH[TZDF\ %,Fg8 VG[ DXLGZL BZLN[, CMI T[GF SZTF JWFZ[ p\RM VFJ[ K[P SFZ6 
S[ TFH[TZDF\ BZLN[,L lD,STM 5Z JW] 5|DF6DF\ 3;FZM AFN YI[,M CMTM GYLP VeIF;DF\ ;DFJFI[,L 
S\5GLVMGF l:YZ lD,STMGF O[ZAN,L U]6MTZGL DFlCTL 8[A, G\P $P# DF\ NXF"J[,L K[P 
 
lGZDF S[lDS<; l,lD8[0 
 GLZDF S\5GLV[ JQF" Z__!v_Z VG[ Z__Zv_# V[D VeIF;GF X~VFTGF A[ JQF"G[ V5JFN ~5 
U6TF AFSLGF JQFM"DF\ l:YZ lD,STMGM p5IMU VMKM SZ[,M K[P T[ HM. XSFI K[P S\5GLGL VeIF;GF 
;DIUF/F NZdIFGGL l:YZ lD,STMGF J5ZFXGL SFDULZL GA/L SCL XSFIP SFZ6 S[ S\5GLV[ ;DU| 
;DIUF/F NZdIFG DF+ _P($ H[8,M H ;Z[ZFX l:YZ lD,STMGM O[ZAN,L U]6MTZ 5|F%T SZ[, K[P VF 
U]6MTZ pnMUGF ;Z[ZFX l:YZ lD,STMGF O[ZAN,L U]6MTZ _P)5 SZTF 56 VMKM HMJF D/[, K[P 
 
8F8F S[lDS<; l,lD8[0 
 8F8F S[lDS<; l,lD8[0[ VeIF;GF 5|YD +6 JQFM" NZdIFG l:YZ lD,STMGM DIF"lNT 56[ p5IMU 
SZ[, HM. XSFI K[P tIFZ 5KLGF JQFMDF\ VF U]6MTZ S|DXo JWFZF :J~5[ HMJF D/[ K[P S\5GLV[ VeIF;GF 
5|YD JQF" Z__!v_Z DF\ ;F{YL GLRM U]6MTZ _P5_ D[/J[, K[P HIFZ[ JQF" Z__(v_) DF\ l:YZ lD,STMGF 
DCTD p5IMUG[ 5lZ6FD[ ZP$( H[8,M p\RM U]6MTZ D[/JJFDF\ S\5GL ;O/ ZCL CTLP VF p5ZF\T S\5GLV[ 
pnMUGF ;Z[ZFX l:YZ lD,STMGF O[ZAN,L U]6MTZ SZTF 56 p\RM ;Z[ZFX U]6MTZ 5|F%T SZ[, K[P 
 
5|SZ6v$ o GF6FlSI 5|J''lTG]\ lJ`,[QF6  
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8[A, G\ v $P# 
l:YZ lD,STMGM O[ZAN,L U]6MTZ  
 




lAG ;\IMÒT V[SD 
;Z[ZFX
2001-02 1.04 0.50 0.77 1.20 0.81 0.68 0.90
2002-03 1.00 0.57 0.79 1.31 0.78 0.76 0.95
2003-04 0.76 0.90 0.83 1.43 0.80 0.74 0.99
2004-05 0.79 1.01 0.90 1.48 0.86 0.95 1.10
2005-06 0.82 1.17 1.00 1.30 0.94 1.10 1.11
2006-07 0.80 1.29 1.05 1.28 0.90 0.98 1.05
2007-08 0.72 1.29 1.01 1.21 0.83 0.51 0.85
2008-09 0.86 2.48 1.67 1.11 0.65 0.06 0.61
2009-10 0.80 1.49 1.15 1.10 0.48 0.05 0.54
S], 7.59 10.70 9.15 11.42 7.05 5.83 8.10
;Z[ZFX 0.84 1.19 1.02 1.27 0.78 0.65 0.90
s5|Fl%T:YFG o VeIF; C[9/GL ;M0FV[X S\5GLVMGF JFlQF"S VC[JF, JQF" Z__!v_Z YL Z__)v!_f  
 VeIF;GF  ;DU|   ;M0FV[X  V[SDGL ;Z[ZFX  =  _P)5 
 
RF8" G\ v  $PZ 
l:YZ lD,STMGM O[ZAN,L U]6MTZ 





































s5|Fl%T:YFG o VeIF; C[9/GL ;M0FV[X S\5GLVMGF JFlQF"S VC[JF, JQF" Z__!v_Z YL Z__)v!_f 
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W|F\UW|F S[lDS<; JS"; l,lD8[0  
 8[,A G\Pv$P# DF\ NXF"J[, GD}GF V[SDMGL S\5GLVM 5{SL W|F\UW|F S[lDS<; JS"; l,lD8[0 (DCW) 
S\5GLDF\ VeIF;GF ;DIUF/F NZdIFG l:YZ lD,STMGM O[ZAN,L U]6MTZ ;Z[ZFX !PZ* H[8,M p\RM HM. 
XSFI K[P S\5GLV[ JQF" Z__$v_5 DF\ l:YZ lD,STMGM z[Q9 p5IMU äFZF !$( H[8,M p\RM U]6MTZ 5|F%T 
SZ[, K[P T[GL ;ZBFD6LV[ VeIF;GF V\lTD JQF" Z__)v!_ DF\ S\5GLGM VF U]6MTZ ;F{YL GLRM V[8,[ S[ 
!PZ* HM. XSFI K[P 
 
U]HZFT C[JL S[lDS, l,lD8[0  
 U]HZFT C[JL S[lDS, l,lD8[0 (GHCL) GD}GFVMGL S\5GL 5{SL RMYL S\5GL K[P VF S\5GL 56 
;DU| VeIF;GF ;DIUF/F NZdIFG l:YZ lD,STMGM DIF"lNT p5IMU SZ[,M HMJF D/[ K[P 8[A, G\Pv$P# 
DF\ NXF"J[, ;Z[ZFX l:YZ lD,STMGM U]6MTZ pnMUGL ;Z[ZFX _P)5 GL ;ZBFD6LV[ _P*( H[8,M GLRM 
HM. XSFI K[P S\5GL VF ;DU| ;DIUF/F NZdIFG lD,STMGM DCTD p5IMU SZJFDF\ lGQO/ ;FlAT Y. 
K[P 
 
T]lTSMZLG V,S,L S[lDS<; l,lD8[0  
 T]lTSMZLG V,S,L S[lDS<; l,lD8[0 (TAC) JQF" Z__5v_& G[ V5JFN ~5 JQF" U6LV[ TM 
AFSLGF JQFM"DF\ l:YZ lD,STMGF O[ZAN,L U]6MTZG]\ GLR]\ 5|DF6 NXF"J[ K[P S\5GLGM ;Z[FZX l:YZ lD,STMGM 
O[ZAN,L U]6MTZ pnMUGL ;Z[ZFX SZTF GLRM p5ZF\T VeIF;DF\ ;DFJFI[,L VgI RFZ S\5GLVMGL 
;ZBFD6LV[ 56 GLRM U]6MTZ NXF"J[ K[P H[ :JFEFlJS ZLT[ H S\5GLGL l:YZ lD,STMGL VMKL p5IMULTF 
VG[ VMKL GOFSFZSTF ;}RJ[ K[P 
 
;\IMÒT YI[, VG[ ;\IMÒT GCL YI[,L S\5GLVMG]\ lJ`,[QF6o 
8[A, G\P $P# DF\ NXF"J[,L VF\S0FSLI DFlCTL HMTF SCL XSFI S[ VeIF;DF\ ;DFJFI[,L 5F\R 
S\5GLVM 5{SL lGZDF S[lDS<; l,lD8[0 VG[ 8F8F S[lDS<; l,lD8[0 VF A\G[ S\5GLVM ;\IMÒT S\5GLVM K[P 
HIFZ[ 3|F\UW|F S[lDS<; JS"; l,lD8[0 (DCW) VG[ T]lTSMZLG V,S,L VG[ S[lDS<; l,lD8[0 (TAC) V[ 
lAG ;\IMÒT S\5GL K[P ;\IMÒT S\5GLVMDF\ l:YZ lD,STMGM O[ZAN,L U]6MTZ HM.V[ TM VF S\5GLVMV[ 
VeIF;GF ;DIUF/M JQF" Z__!v_Z YL Z__)v!_ NZdIFG ;Z[ZFX !P_Z l:YZ lD,STMGM O[ZAN,L 
U]6MTZ HMJF D/[  K[P H[GL ;ZBFD6LV[ JQF" Z__!v_Z YL JQF" Z__5v_& VG[ JQF" Z__*v_( V[D 
VeIF;GF S], & JQF"DF\ ;Z[ZFX l:YZ lD,STMGM O[ZAN,L U]6MTZ SZTF\ VF JQFM"G]\ l:YZ lD,STMGM O[ZAN,L 
U]6MTZ VMK] HMJF D/[ K[P HIFZ[ AFSLGF JQF" Z__&v_*4 Z__(v_) YL JQF" Z__)v!_GF JQFM"DF\ 
;Z[ZFX l:YZ lD,STMGM O[ZAN,L U]6MTZ SZTF VF JQFM"G]\ l:YZ lD,STMGM O[ZAN,L U]6MTZG]\ 5|DF6 JWFZ[ 
HMJF D/[ K[P 
VF H 5|DF6[ lAG ;\IMÒT S\5GLVMG]\ VeIF;GF ;DIUF/F JQF" Z__!v_Z YL JQF" Z__)v!_ 
NZdIFGG]\ ;Z[ZFX l:YZ lD,STMGM O[ZAN,L U]6MTZ _P)_ HMJF D/[ K[P H[GL ;ZBFD6LV[ VeIF;GF JQF" 
Z__!v_ZDF\ ;Z[ZFX H[8,M H U]6MTZ HMJF D/[ K[P HIFZ[ VeIF;GF JQF" Z__*v_( YL JQF" Z__)v!_ 
;]WL ;Z[ZFX l:YZ lD,STMGM O[ZAN,L U]6MTZ SZTF VF JQFM"G]\ l:YZ lD,STMGM O[ZAN,L U]6MTZ VMKM 
HMJF D/[ K[P HIFZ[ VeIF;GF AFSLGF JQF" Z__Zv_# YL Z__&v_* GF JQFM"DF\ ;Z[ZFX l:YZ lD,STMGM 
O[ZAN,L U]6MTZ SZTF VF JQFM"GM l:YZ lD,STMGM O[ZAN,L U]6MTZG]\ 5|DF6 JWFZ[ HMJF D/[ K[P 
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8[A, G\Pv$P#P! 
l:YZ lD<STMG]\ O[ZAN,L U]6MTZ G]\    VGMJF 5lZ1F6 
Source of 
Variation 
SS df MS F P-value F crit 
Rows 0.3971911 8 0.0496489 0.4084708 0.907270145 2.2443984
Columns 2.6026978 4 0.6506744 5.3532218 0.002042363 2.6684361
Error 3.8895422 32 0.1215482    
Total 6.8894311 44     
 
 5|:T]T 8[A, G\P $P#P! VF56G[ läDFUL"I ANOVA 5lZ1F6G]\ 5lZ6FD NXF"J[ K[P ;DU| ZLT[ HMTF 
VF\S0FSLI DFlCTL VF56G[ U6TZL SZ[,L lS\DT H[ cc ;\XMWGGF ;DIUF/F NZdIFG ;M0F V[X S\5GLVMGL 
l:YZ lD,STMGL O[ZAN,LDF\ DF\ SM. O[ZOFZ GYLPcc Ho VF ptS<5GFG[ 8[A,GL D[/J[,L lS\DT ;FY[ 
;ZBFJTF U6TZL SZ[,L lS\DT _P$! HMJF D/[ K[P HIFZ[ T[GL 8[A, lS\DT ZPZ$ HMJF D/[ K[P VFD VCL\ 
Ho X}gI ptS<5GFGM l:JSFZ YFI K[P V[8,[ S[ VF56[ J{Sl<5S ptS<5GF H1 cc ;\XMWGGF ;DIUF/F 
NZdIFGF ;M0F V[X S\5GLVMGL GF6FSLI V;ZSFZSTFDF\ O[ZOFZ K[ V[8,[ S[ l:YZ lD,STMGL O[ZAN,LDF\ 
O[ZOFZ K[P cc GM V:JLSFZ YFI K[P 
 HIFZ[ NZ[S S\5GLVMGF ;\XMWGGF ;DIUF/F NZdIFG l:YZ lD,STMGL O[ZAN,DF\ YI[,F 5lZJT"GM 
T5F;TF X}gI ptS<5GF HO cc GD}GFGL ;M0F V[X S\5GLVM JrR[ l:YZ lD,STMGL O[ZAN,LDF\ SM. H O[ZOFZ 
GYLPcc T[ RSF;TF T[GL U6TZL SZ[,L lS\DT 5P#5 HMJF D/[ K[P HIFZ[ T[GL 8[A, lS\DT ZP&* K[P VFD4 
8[A, lS\DT SZTF U6TZL SZ[,L lS\DT JWFZ[ CMJFYL X}gI ptS<5GF H0  GM V:JLSFZ YX[P T[YL J{Sl<5S 
ptS<5GF H1 cc GD}GFGL ;M0F V[X S\5GLVM JrR[ l:YZ lD,STMGL O[ZAN,LDF\ O[ZOFZ K[Pcc   GM :JLSFZ YX[P 
 
8[A, G\Pv$P#PZ 
l:YZ lD<STMG]\ O[ZAN,L U]6MTZ G]\    V[Ov5lZ1F6  
  Variable 1 Variable 2 
Mean 1.0161111 0.9 
Variance 0.0759611 0.0417583 
Observations 9 9 
df 8 8 
F 1.8190647  
P(F<=f) one-tail 0.2077113  
F Critical one-
tail 3.4381031  
 
 F 5lZ1F6GL U6TZL 5|:T]T 8[A, G\P $P#PZ äFZF NXF"JJFDF\ VFJL K[P H[ D]HA ;\IMÒT YI[,L 
S\5GLVMGL ;Z[ZFX !P_Z K[P HIFZ[ ;\IMÒT GCL YI[,L S\5GLVMGL ;Z[ZFX _P)_ K[P VFD YJF 5FK/G]\ 
D]bI SFZ6 HM.V[ TM ;\IMÒT YI[,L S\5GLVMGF l:YZ lD,STMGF O[ZAN,L U]6MTZDF\ VgI W\WFSLI 
5|J'l¿GM 56 ;DFJ[X YFI K[P lJR,GM HMTF ;\IMÒT YI[,L S\5GLVMG]\ lJR,G ;\IMÒT GlC YI[,L 
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S\5GLVM SZTF JWFZ[ K[P F GL U6TZL SZ[, lS\DT !P(Z HMJF D/[ K[P H[ F GL 8[A, lS\DT #P$$ SZTF 
VMKL K[P T[YL X}gI ptS<5GF Ho cc;\IMÒT YI[,L VG[ ;\IMÒT GlC YI[,L S\5GLVM JrR[ l:YZ lD,STMGF 
O[ZAN,L U]6MTZDF\ SM. H O[ZOFZ GYLPcc :JLSFZFX[P VG[ T[YL J{Sl<5S ptS<5GF H1 cc;\IMÒT YI[, VG[ 
;\IMÒT GCL YI[,L S\5GLVM JrR[ l:YZ lD,STMGF O[ZAN,L U]6MTZDF\ O[ZOFZ K[Pcc V:JLSFZJFDF\ VFJX[P 
 
$P$PZ RF,] lD,STMGM O[ZAN,L U]6MTZ 
 VF U]6MTZ 5[-LGL S], RF,] lD,STMGF J5ZFX äFZF J[RF6GF S], 5|DF6 VG[ GOFSFZSTFGM DF5N\0 
DF8[ p5IMUL AG[ K[P VF U]6MTZ RMbBF J[RF6G[ S], RF,] lD,STM J0[ EFUJFYL D[/JL XSFI K[Ps$f 
 
          RMbB] J[RF6 
 RF,] lD,STGM O[ZAN,L U]6MTZ =       ---------------- 
          RF,] lD,STM 
 
 VF U]6MTZ RF,] lD,STDF\ SZJFDF\ VFJ[, S], ZMSF6 S[8,] h05YL ~5F\TZLT YFI K[ T[ DF5JF DF8[ 
p5IMUL AG[ K[P H[GF äFZF GOFSFZSTF VG[ SFI"1FDTFGM DF5N\0 GLS/L XS[ K[P RF,] lD,STMDF\ p\RM O[ZAN,L 
U]6MTZ RF,] lD,STMGM z[Q9 J5ZFX VG[ GLRM U]6MTZ RF,] lD,STMGM GA/M J5ZFX NXF"J[ K[P 8[A, 
G\Pv$P$ DF\ VeIF;GL TDFD S\5GLVMGF RF,] lD,STMGF O[ZAN,L U]6MTZGL VF\S0FlSI DFlCTL NXF"JJFDF\ 
VFJ[ K[P 
 
lGZDF S[lDS<; l,lD8[0 
 GLZDF S\5GLV[ VeIF;GF ;DIUF/F NZdIFG pnMUDF\ ;Z[ZFX RF,] lD,STMGF O[ZAN,L U]6MTZGL 
;ZBFD6LV[ sZP_)f B]A GÒSGL ;Z[ZFX sZP_$f 5|F%T SZ[, K[P VeIF;GF ;DIUF/F NZdIFG S\5GLGM 
VF U]6MTZ S|DXo 38F0F :J~5[ HM. XSFI K[P S\5GLV[ RF,] lD,STMGM z[Q9 U]6MTZ VeIF;GF 5|YD JQF" 
Z__!v_Z DF\ ZP)) H[8,M D[/J[, CTMP 
 
8F8F S[lDS<; l,lD8[0 
 8F8F S[lDS<; l,lD8[0 RF,] lD,STMGF O[ZAN,L U]6MTZGL VFUJGL A\G[ S\5GLGL ;ZBFD6LV[ 
YM0LS GA/L 5lZl:YlT ;}RJ[ K[P JQF" Z__&v_*4 Z__(v_) VG[ Z__)v!_ VF +6 JQFM"G[ V5JFN 
~5 U6TF VeIF;GF AFSLGF ;DIUF/FDF\ S\5GL pnMUGL RF,] lD,STMGF ;Z[ZFX O[ZAN,L U]6MTZYL GLRL 
SFI"1FDTF ATFJ[ K[P VG[ 5lZ6FD[ S\5GLGM ;Z[ZFX RF,] lD,STMGM U]6MTZ pnMUGF ;Z[ZFX U]6MTZ SZTF 
GLRM HMJF D/[ K[P 
 
W|F\UW|F S[lDS<; JS"; l,lD8[0  
 ;F{ 5|YD W|F\UW|F S[lDS<; JS"; l,lD8[0 (DCW) S\5GLDF\ RF,] lD,STGM O[ZAN,L U]6MTZ 
T5F;LV[ TM pnMUGF ;Z[ZFX U]6MTZ ZP_) GL ;ZBFD6LV[ S\5GLV[ VeIF;GF TDFD JQFM"DF\ p\RM U]6MTZ 
5|F%T SZ[, K[P VG[ 5lZ6FD :J~5 S\5GLGM ;Z[ZFX RF,] U]6MTZ RF,] lD,STGM O[ZAN,L U]6MTZ #P#! 
H[8,M p\RM HM. XSFI K[P S\5GLV[ JQF" Z__!v_Z DF\ ;F{YL p\RM U]6MTZ $P_5 5|F%T SZ[, K[P HIFZ[ JQF" 
Z__5v_& DF\ ;F{YL GLRM U]6MTZ ZP5Z HM. XSFI K[P VFD S\5GLV[ VeIF;GF ;DIUF/F NZdIFG 
RMbBF J[RF6GF ;\NE"DF\ RF,] lD,STGM ;J" z[Q9 p5IMU SZ[, K[ T[D SCL XSFIP 
5|SZ6v$ o GF6FlSI 5|J''lTG]\ lJ`,[QF6  
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U]HZFT C[JL S[lDS<; l,lD8[0 
 U]HZFT C[JL S[lDS<; l,lD8[0GF RF,] lD,STMGF O[ZAN,L U]6MTZGL DFlCTL T5F;LV[ TM 
VeIF;GF 5|YD +6 JQFM" NZdIFG S\5GLV[ VG]S|D[ ZPZ!4 ZP*& VG[ ZP_& H[8,M p\RM U]6MTZ 5|F%T SZ[, 
K[P HIFZ[ AFSLGF JQFM"DF\ S\5GL RF,] lD,STMGF DIF"lNT J5ZFXG[ SFZ6[ pnMUGF ;Z[ZFX RF,] lD,STMGF 
U]6MTZ ZP_) ;]WL 5CMRJFDF\ lGQO/ lGJ0L K[P S\5GLGM VF U]6MTZ ;Z[ZFX !P&( H[8,] GLR] 5|DF6 NXF"J[ 
K[P 
 
T]lTSMZLG V,Sl, S[lDS<; l,lD8[0 
 T]lTSMZLG V,Sl, S[lDS<; l,lD8[0 (TAC) DF\ VF U]6MTZ VgI S\5GLVMGL ;ZBFD6LDF\ JW] 
GLRM HM. XSFI K[P H[ RF,] lD,STMGL VMKL S[ GA/L p5IMlUTF NXF"J[ K[P S\5GLV[ JQF" Z__5v_&4 
Z__&v_* VG[ Z__*v_( DF\ VG]S|D[ ZP5(4 ZP)_ VG[ ZPZ) H[8,M p\RM U]6MTZ 5|F%T SZ[, K[P 
 
8[A, G\Pv$P$ 
RF,] lD,STGM O[ZAN,L U]6M¿Z 






2001-02 2.99 1.19 2.09 4.05 2.21 0.69 2.32
2002-03 2.89 1.66 2.28 3.96 2.76 1.66 2.79
2003-04 2.23 1.81 2.02 3.69 2.06 1.50 2.42
2004-05 1.80 1.50 1.65 3.39 1.85 1.89 2.38
2005-06 1.71 1.41 1.56 2.52 0.82 2.58 1.97
2006-07 1.69 2.06 1.88 2.80 1.34 2.90 2.35
2007-08 1.64 1.77 1.71 2.85 1.23 2.29 2.12
2008-09 1.69 2.29 1.99 3.26 1.39 0.66 1.77
2009-10 1.75 2.35 2.05 3.28 1.43 0.39 1.70
S], 18.39 16.04 17.22 29.80 15.09 14.56 19.82
;Z[ZFX 2.04 1.78 1.91 3.31 1.68 1.62 2.20
s5|Fl%T:YFG o VeIF; C[9/GL ;M0FV[X S\5GLVMGF JFlQF"S VC[JF, JQF" Z__!v_Z YL Z__)v!_f   
VeIF;GF  ;DU|   ;M0FV[X  V[SDGL ;Z[ZFX  =  ZP_) 
 
 H[ pnMUGL ;Z[ZFX SZTF 56 JWFZ[ K[P HIFZ[ VeIF;GF AFSLGF JQFM"DF\ S\5GL RF,] lD,STMGM 
SFI"1FD p5IMU SZL GOFSFZSTF 5|F%T SZJFDF\ lGQO/ ;FlAT YI[,L K[P S\5GLGM RF,] lD,STMGM ;Z[ZFX 
O[ZAN,L U]6MTZ s!P&Zf pnMUGL ;Z[ZFX sZP_)f SZTF GLR] 5|DF6 NXF"J[ K[P 
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;\IMÒT YI[, VG[ ;\IMÒT GCL YI[,L S\5GLVMG]\ lJ`,[QF6o 
 8[A, G\P $P$ DF\ NXF"J[,L VF\S0FSLI DFlCTL HMTF SCL XSFI S[ VeIF;DF\ ;DFJFI[,L 5F\R 
S\5GLVM 5{SL lGZDF S[lDS<; l,lD8[0 VG[ 8F8F S[lDS<; l,lD8[0 VF A\G[ S\5GLVM ;\IMÒT S\5GLVM K[P 
HIFZ[ 3|F\UW|F S[lDS<; JS"; l,lD8[0 (DCW) VG[ T]lTSMZLG V,S,L VG[ S[lDS<; l,lD8[0 (TAC) V[ 
lAG ;\IMÒT S\5GL K[P ;\IMÒT S\5GLVMDF\ RF,] lD,STGM O[ZAN,L U]6MTZG]\ lJ`,[QF6 HM.V[ TM VF 
S\5GLVMV[ VeIF;GF ;DIUF/M JQF" Z__!v_Z YL Z__)v!_ NZdIFG ;Z[ZFX !P)! RF,] lD,STGM 
O[ZAN,L U]6MTZ HMJF D/[ K[P H[GL ;ZBFD6LV[  JQF" Z__$v_5 YL JQF" Z__*v_( V[D S], RFZ JQF"DF\ 
;Z[ZFX RF,] lD,STGM O[ZAN,L U]6MTZ SZTF\ VF JQFM"G]\ RF,] lD,STGM O[ZAN,L U]6MTZ VMKM HMJF D/[ 
K[P HIFZ[ VeIF;GF AFSLGF JQF" Z__!v_Z YL JQF" Z__#v_$ VG[ JQF" Z__(v_) YL Z__)v!_ GF 
JQFM"DF\ ;Z[ZFX RF,] lD,STGM O[ZAN,L U]6MTZ SZTF VF JQFM"GM RF,] lD,STGM O[ZAN,L U]6MTZG]\ 5|DF6 
JWFZ[ HMJF D/[ K[P VF H 5|DF6[ lAG ;\IMÒT S\5GLVMG]\ VeIF;GF ;DIUF/F JQF" Z__!v_Z YL JQF" 
Z__)v!_ NZdIFGG]\ ;Z[ZFX RF,] lD,STGM O[ZAN,L U]6MTZ ZPZ_ HMJF D/[ K[P H[GL ;ZBFD6LV[ JQF" 
Z__5v_& VG[ JQF" Z__*v_( YL JQF" Z__)v!_ ;]WL ;Z[ZFX RF,] lD,STGM O[ZAN,L U]6MTZ SZTF 
VF JQFM"G]\ RF,] lD,STGM O[ZAN,L U]6MTZ VMKM HMJF D/[ K[P HIFZ[ VeIF;GF AFSLGF JQF" Z__!v_Z YL 
Z__$v_5 VG[ JQF" Z__&v_* GF JQFM"DF\ ;Z[ZFX RF,] lD,STGM O[ZAN,L U]6MTZ SZTF VF JQFM"GM RF,] 
lD,STGM O[ZAN,L U]6MTZG]\ 5|DF6 JWFZ[ HMJF D/[ K[P 
 
8[A, G\Pv$P$P! 
RF,] lD<STMG]\ O[ZAN,L U]6MTZG]\ VGMJF 5lZ1F6 
Source of 
Variation 
SS df MS F P-value F crit 
Rows 2.5552578 8 0.3194072 0.8212604 0.589871407 2.2443984
Columns 17.836058 4 4.4590144 11.465026 6.90874E-06 2.6684361
Error 12.445542 32 0.3889232       
Total 32.836858 44         
  
 5|:T]T 8[A, G\P $P$P! VF56G[ läDFUL"I ANOVA 5lZ1F6G]\ 5lZ6FD NXF"J[ K[P ;DU| ZLT[ HMTF 
VF\S0FSLI DFlCTL VF56G[ U6TZL SZ[,L lS\DT H[ cc ;\XMWGGF ;DIUF/F NZdIFG ;M0F V[X S\5GLVMGL 
RF,] lD,STMGF O[ZAN,L U]6MTZDF\ SM. O[ZOFZ GYLP cc Ho VF ptS<5GFG[ 8[A,GL D[/J[,L lS\DT ;FY[ 
;ZBFJTF U6TZL SZ[,L lS\DT _P(Z HMJF D/[ K[P HIFZ[ T[GL 8[A, lS\DT ZPZ$ HMJF D/[ K[P VFD VCL\ 
Ho X}gI ptS<5GFGM l:JSFZ YFI K[P V[8,[ S[ VF56[ J{Sl<5S ptS<5GF H1 cc ;\XMWGGF ;DIUF/F 
NZdIFGF ;M0F V[X S\5GLVMGL GF6FSLI V;ZSFZSTFDF\ O[ZOFZ K[ V[8,[ S[ RF,] lD,STMGF O[ZAN,L 
U]6MTZDF\ O[ZOFZ K[P cc    GM V:JLSFZ YFI K[P 
HIFZ[ NZ[S S\5GLVMGF ;\XMWGGF ;DIUF/F NZdIFG RF,] lD,STM DF\ YI[,F 5lZJT"GM T5F;TF 
X}gI ptS<5GF HO cc GD}GFGL ;M0F V[X S\5GLVM JrR[ RF,] lD,STMGF O[ZAN,L U]6MTZDF\ SM. H O[ZOFZ 
GYLPcc T[ RSF;TF T[GL U6TZL SZ[,L lS\DT !!P$* HMJF D/[ K[P HIFZ[ T[GL 8[A, lS\DT ZP&* K[P VFD4 
8[A, lS\DT SZTF U6TZL SZ[,L lS\DT JWFZ[ CMJFYL X}gI ptS<5GF H0 :JLSFZFX[ GCL\P T[YL ptS<5GF H1 
ccGD}GFGL ;M0F V[X S\5GLVM JrR[ RF,] lD,STMGF O[ZAN,L U]6MTZDF\ O[ZOFZ K[Pcc GM :JLSFZ YX[P 
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8[A, G\Pv$P$PZ 
RF,] lD<STMG]\ O[ZAN,L U]6MTZ G]\   V[Ov5lZ1F6  
  Variable 1 Variable 2 
Mean 1.9127778 2.2018519 
Variance 0.0546257 0.1196809 
Observations 9 9 
df 8 8 
F 0.456428  
P(F<=f) one-tail 0.1440549  
F Critical one-
tail 0.290858  
 
 F 5lZ1F6GL U6TZL 5|:T]T 8[A, G\P $P$PZ äFZF NXF"JJFDF\ VFJL K[P H[ D]HA ;\IMÒT YI[,L 
S\5GLVMGL ;Z[ZFX !P)! HMJF D/[ K[P HIFZ[ ;\IMÒT GCL YI[,L S\5GLVMGL ;Z[ZFX ZPZ_ HMJF D/[ K[P 
VFD YJF 5FK/G]\ D]bI SFZ6 HM.V[ TM ;\IMÒT YI[,L S\5GLVMGF RF,]  lD,STMGF O[ZAN,L U]6MTZDF\ 
VgI W\WFSLI 5|J'l¿GM 56 ;DFJ[X YFI K[P lJR,GM HMTF ;\IMÒT YI[,L S\5GLVMG]\ lJR,G ;\IMÒT GlC 
YI[,L S\5GLVM SZTF VMK] K[P F GL U6TZL SZ[, lS\DT _P$& HMJF D/[ K[P H[ F GL 8[A, lS\DT _PZ) 
SZTF JWFZ[ K[P T[YL X}gI ptS<5GF Ho cc ;\IMÒT YI[,L VG[ ;\IMÒT GlC YI[,L S\5GLVM JrR[ RF,] 
lD,STMGF O[ZAN,L U]6MTZDF\ SM. H O[ZOFZ GYLPcc :JLSFZFX[ GCL\P VG[ T[YL J{Sl<5S ptS<5GF H1 cc 
;\IMÒT YI[, VG[ ;\IMÒT GCL YI[,L S\5GLVM JrR[ RF,] lD,STMGF O[ZAN,L U]6MTZ DF\ O[ZOFZ K[P cc   
:JLSFZJFDF\ VFJX[P 
 
$P$P# S], pt5FNG 50TZGF\ U]6MTZG]\ lJ`,[QF6 
 VF U]6MTZ V[D NXF"J[ K[ S[ ;M0F V[X pnMUDF\ pt5FNGDF\ pt5FNGGL S], 50TZ J[RF6GL VFJS 
;FD[ S[8,L JW] S[ VMKL K[P pt5FNG ;\A\lWT SZJFDF\ VFJTF\ lJlJW BR"GM ;ZJF/M SZL T[G[ J[RF6GL VFJS 
J0[ EFUJFYL VF U]6MTZ D[/JL XSFI K[P HIFZ[ pt5FNGGL S], 50TZ J[RF6GL VFJS SZTF\ JWL HFI tIFZ[ 
VF U]6MTZ V[S s!f SZTF p\R] D}<I NXF"J[ K[P HIFZ[ pt5FNGGL S], 50TZ SZTF\ J[RF6GL S], ZSD JWL 
HFI tIFZ[ VF U]6MTZ V[S SZTF VMK] D}<I NXF"J[ K[P HIFZ[ U]6MTZ V[S SZTF\ p\RM VFJ[ tIFZ[ VFJS SZTF\ 
BR"G]\ 5|DF6 JWFZ[ V[8,[ S[ G}S;FGLGL l:YlT VG[ HIFZ[ VF U]6MTZ V[S SZTF\ GLRM CMI tIFZ[ BR" SZTF\ 
VFJSG]\ 5|DF6 JW] V[8,[ S[ GOFGL l:YlT U6L XSFIP H[ ;]+ äFZF GLR[ D]HA ZH] SZL XSFIPs5f 
 
          S], pt5FNG 50TZ 
 pt5FNG 50TZGM U]6MTZ = -------------------------- x !__ 
     RMbB] J[RF6  
 
 ;M0F V[X pnMUDF\ ;DFJFI[,L S\5GLVMDF\ S], pt5FNG 50TZ U]6MTZGL VF\S0FlSI DFlCTL 8[,A 
G\AZ $P5 DF\ NXF"J[, K[P 
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lGZDF S[lDS<; l,lD8[0 
 H[ 5{SL ;F{ 5|YD lGZDF l,lD8[0DF\ S], pt5FNG 50TZ U]6MTZGL ;Z[ZFX _P*) HMJF D/[ K[P H[ 
;M0F V[X pnMUGL ;Z[ZFX _P)# SZTF\ VMKL K[P S\5GL S], pt5FNG 50TZGL ;Z[ZFX _P*) V[D NXF"J[ K[ 
S[ S\5GLGF\ S], pt5FNG BR" SZTF\ J[RF6GL VFJS JWFZ[ CX[P VFWFZ JQF"GL ;ZBFD6LV[ S\5GLGM VF U]6MTZ 
V5JFN~5 JQF" Z__#v_$ G[ AFN SZTF\ JWFZFG]\ J,6 NXF"J[ K[P S\5GLDF\ S], pt5FNG 50TZ U]6MTZ JQF" 
Z__&v_* DF\ ;F{YL p\R] D}<I _P)Z NXF"J[ K[P HIFZ[ JQF" Z__#v_$ DF\ S\5GLGM VF U]6MTZ ;F{YL GLR] 
D}<I _P&( NXF"J[ K[P S\5GLGF S], pt5FNG 50TZ U]6MTZGL ;Z[ZFXGL ;ZBFD6LV[ VeIF;GF 5|YD 5F\R 
JQF"DF\ VF U]6MTZ p\R] 5|DF6 VG[ V\lTD RFZ JQFM"DF\ ;Z[ZFXYL GLR] 5|DF6 NXF"J[ K[P 
 
8F8F S[lDS<; l,lD8[0  
 8F8F S[lDS<; l,lD8[0DF\ (TATA) 56 VFWFZ JQF"DF\ S\5GLGM S], pt5FNG 50TZ U]6MTZ ;F{YL 
GLRM _P*$ D}<I NXF"J[ K[P T[GL ;ZBFD6LV[ 5KLGF JQFM"DF\ S], pt5FNG 50TZ U]6MTZ JWFZFG]\ J,6 
NXF"J[ K[P VeIF;GF TDFD JQFM"DF\ S\5GLGM VF U]6MTZ V[SYL VMK] D}<I NXF"J[ K[ H[ BR" SZTF\ VFJSGM 
JWFZM ;FlAT SZ[ K[P S\5GLG]\ VeIF;GF\ ;DIUF/F NZdIFGG]\ VF U]6MTZGL ;Z[ZFX _P($ K[P T[ V[D NXF"J[ 
K[ S[ V[S ~l5IFGF J[RF6GL ;FD[ S], pt5FNG BR" ;Z[ZFX ($ 5{;F K[P S\5GLDF\ VF U]6MTZG]\ ;F{YL p\R]\ 
5|DF6 JQF" Z__(v_) DF\ _P)! HMJF D/[ K[P HIFZ[ VFWFZ JQF"DF\ S\5GLGM VF U]6MTZ ;F{YL GLRM HM. 
XSFI K[P T[D KTF ;M0F V[X pnMUGL VF U]6MTZGL ;Z[ZFX SZTF\ GLRL ;Z[ZFX HF/JJFDF\ ;O/ ZCL K[P 
 
W|F\UW|F S[lDS<; JS"; l,lD8[0 
 W|F\UW|F S[lDS<; JS"; l,lD8[0DF\ S], pt5FNGGM U]6MTZGL ;Z[ZFX _P)! K[P H[ pnMUGL ;Z[ZFXGL 
;DS1F K[P S\5GLGL ;Z[ZFX V[D NXF"J[ K[ S[ S\5GLGL S], pt5FNG 50TZ VG[ J[RF6GL VFJS JrR[ B]A 
GÒJM TOFJT K[P VYJF BR" SZTF\ VFJS YM0LS JWFZ[ CMI GOFGM UF/M 56 GÒJM ZC[X[P S\5GLDF\ S], 
pt5FNG 50TZG]\ ;F{YL p\R] 5|DF6 JQF" Z__5v_& DF\ _P)( HM. XSFI K[P HIFZ[ ;F{YL GLR]\ 5|DF6 
VeIF;GF\ V\lTD JQF" Z__)v!_ DF\ _P(Z :J~5[ HM. XSFI K[P S\5GLGF S], pt%FFNG 50TZ GF U]6MTZGL 
;Z[ZFX _P)! SZTF JQF" Z__!v_Z4 Z__&v_* VG[ Z__)v!_GF JQF"DF\ VF U]6MTZ ;Z[ZFXYL GLR] 
5|DF6 NXF"J[ K[P HIFZ[ AFSLGF JQF"DF\ ;Z[ZFX U]6MTZ H[8,]\ S[ T[GFYL JWFZ[ 5|DF6 NXF"J[ K[P 
 
U]HZFT C[JL S[lDS<; l,lD8[0 
 U]HZFT C[JL S[lDS<; l,lD8[0 DF\ (GHCL) S\5GLGF S], pt5FNG 50TZ U]6MTZG]\ J,6 lDz 
l:YlT NXF"J[ K[P JQF" Z__#v_$4 Z__$v_5 VG[ Z__*v_( V[D +6 JQFM"DF\ S\5GLDF\ S], pt5FNG 
50TZ U]6MTZGL ;Z[ZFX _P*( GL ;ZBFD6L U]6MTZ JWFZ[ HMJF D/[ K[P HIFZ[ AFSLGF JQFM"DF\ S\5GLDF\ 
VFJS SZTF\ BR"G]\ 5|DF6 VMK] HMJF D/[ K[P S\5GLGL S], pt5FNG 50TZ U]6MTZ VeIF;GF\ ;DIUF/F 
NZdIFGGL ;Z[ZFX _P*( NXF"J[ K[P H[ V[S ~l5IF GF\ ;Z[ZFX VFJS ;FD[ *( 5{;FGM ;Z[ZFX BR" VG[ 
;Z[ZFX ZZ 5{;F H[8,M GOM NXF"J[ K[P VeIF;GL TDFD S\5GLVM 5{SL U]HZFT C[JL S[lDS<; l,lD8[0DF\ S], 
pt5FNG 50TZ U]6MTZ ;F{YL GLR] 5|DF6 NXF"J[ K[P ;M0F V[X pnMUGL S], pt5FNG 50TZ U]6MTZ _P)# GL 
;ZBFD6LV[ 56 VF U]6MTZ 36M GLRM HMJF D/[ K[P 
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8[A, G\ v $P5 
S], pt5FNG 50TZGM U]6M¿Z 




lAG ;\IMÒT V[SD 
;Z[ZFX
2001-02 0.73 0.74 0.74 0.89 0.76 0.97 0.87
2002-03 0.76 0.87 0.82 0.92 0.77 0.84 0.84
2003-04 0.68 0.84 0.76 0.94 0.84 0.90 0.89
2004-05 0.74 0.82 0.78 0.93 0.80 0.95 0.89
2005-06 0.76 0.87 0.82 0.98 0.73 0.87 0.86
2006-07 0.92 0.84 0.88 0.87 0.77 0.91 0.85
2007-08 0.85 0.84 0.85 0.91 0.83 0.92 0.89
2008-09 0.88 0.91 0.90 0.92 0.76 2.36 1.35
2009-10 0.82 0.83 0.83 0.82 0.75 3.16 1.58
S], 7.14 7.56 7.35 8.18 7.01 11.88 9.02
;Z[ZFX 0.79 0.84 0.82 0.91 0.78 1.32 1.00
s5|Fl%T:YFG o VeIF; C[9/GL ;M0FV[X S\5GLVMGF JFlQF"S VC[JF, JQF" Z__!v_Z YL Z__)v!_f  
 VeIF;GF  ;DU|   ;M0FV[X  V[SDGL ;Z[ZFX  =  _P)# 
 
RF8" G\ v  $P# 
S], pt5FNG 50TZGM U]6M¿Z 
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T]lTSMZLG V,S,L VG[ S[lDS<; l,lD8[0 
 T]lTSMZLG V,S,L VG[ S[lDS<; l,lD8[0DF\ S], pt5FNG 50TZ U]6MTZG]\ J,6 V5JFN ~5 JQFM"G[ 
AFN SZTF\ JWFZM NXF"J[ K[P S\5GLGF\ VF U]6MTZGL ;Z[ZFX !P#Z H[8,L p\RL K[P H[ VFJSGF\ 5|DF6DF\ B]A 
JW] 50TF pt5FNG ;FlAT YFI K[P VeIF;GF ;DIUF/F NZdIFG JQF" Z__(v_) VG[ Z__)v!_ GL 
l:YlT wIFG 5}J"S HM.V[ TM VF A\G[ JQFM"DF\ VFJS SZTF\ BR"G]\ 5|DF6 VG[ U6]\ JWFZ[ HMJF D/[ K[P VG[ T[G[ 
5lZ6FD[ S\5GL VeIF;GF ;DIUF/FGL VF U]6MTZGL ;Z[ZFX 56 V[S SZTF\ p\R] D}<I NXF"J[ K[P S\5GLGM VF 
;DIUF/F NZdIFGGM ;Z[ZFX U]6MTZ !P#Z K[P H[ ;M0F V[X pnMUGL S], pt5FNG 50TZ U]6MTZGL ;Z[ZFX 
SZTF\ 5_@ JWFZ[ K[P S\5GL JQF" Z__!v_Z YL JQF" Z__*v_( ;]WL VFJSGL ;ZBFD6LV[ BR" 5Z V\S]X 
ZFBJFDF\ ;OZ ZCL K[P 5Z\T] V\lTD A[ JQF"DF\ T[D AGL XSI]\ GYLP 
 
;\IMÒT YI[, VG[ ;\IMÒT GCL YI[,L S\5GLVMG]\ lJ`,[QF6  o 
 8[A, G\P $P5 DF\ NXF"J[,L VF\S0FSLI DFlCTL HMTF SCL XSFI S[ VeIF;DF\ ;DFJFI[,L 5F\R 
S\5GLVM 5{SL lGZDF S[lDS<; l,lD8[0 VG[ 8F8F S[lDS<; l,lD8[0 VF A\G[ S\5GLVM ;\IMÒT S\5GLVM K[P 
HIFZ[ 3|F\UW|F S[lDS<; JS"; l,lD8[0 (DCW) VG[ T]lTSMZLG V,S,L VG[ S[lDS<; l,lD8[0 (TAC) V[ 
lAG ;\IMÒT S\5GL K[P ;\IMÒT S\5GLVMDF\ S], pt5FNG 50TZGM U]6MTZG]\ lJ`,[QF6 HM.V[ TM VF 
S\5GLVMV[ VeIF;GF ;DIUF/M JQF" Z__!v_Z YL Z__)v!_ NZdIFG ;Z[ZFX _P(Z S], pt5FNG 
50TZGM U]6MTZ HMJF D/[ K[P H[GL ;ZBFD6LV[  VeIF;GF JQF" Z__Zv_# VG[ JQF" Z__5v_& DF\ 
;Z[ZFX U]6MTZ H[8,M T[ JQF"GM U]6MTZ HMJF D/[ K[P HIFZ[ VeIF;GF JQF" Z__!v_Z4 Z__#v_$YL 
Z__$v_5 V[D S], +6 JQF"DF\ ;Z[ZFX S], pt5FNG 50TZGM U]6MTZ SZTF\ VF JQFM"G]\ S], pt5FNG 50TZGM 
U]6MTZ VMKM HMJF D/[ K[P HIFZ[ VeIF;GF AFSLGF JQF" Z__&v_* YL JQF" Z__)v!_ GF JQFM"DF\ 
;Z[ZFX S], pt5FNG 50TZGM U]6MTZ SZTF VF JQFM"GM S], pt5FNG 50TZGM U]6MTZG]\ 5|DF6 JWFZ[ HMJF 
D/[ K[P 
 VF H 5|DF6[ lAG ;\IMÒT S\5GLVMG]\ VeIF;GF ;DIUF/F JQF" Z__!v_Z YL JQF" Z__)v!_ 
NZdIFGG]\ ;Z[ZFX S], pt5FNG 50TZGM U]6MTZ !P__ HMJF D/[ K[P H[GL ;ZBFD6LV[ JQF" Z__!v_Z YL 
JQF" Z__*v_( ;]WL ;Z[ZFX S], pt5FNG 50TZGM U]6MTZ SZTF VF JQFM"G]\ S], pt5FNG 50TZGM U]6MTZ 
VMKM HMJF D/[ K[P HIFZ[ VeIF;GF AFSLGF JQF" Z__(v_) YL Z__)v!_GF JQFM"DF\ ;Z[ZFX S], pt5FNG 
50TZGM U]6MTZ SZTF VF JQFM"GM S], pt5FNG 50TZGM U]6MTZG]\ 5|DF6 JWFZ[ HMJF D/[ K[P 
 
8[A, G\Pv$P5P! 
S], pt5FNG 50TZGF U]6M¿ZM G]\]\ VGMJF 5lZ1F6 
Source of 
Variation 
SS df MS F P-value F crit 
Rows 1.1416178 8 0.1427022 0.989193 0.462675177 2.2443984
Columns 1.81928 4 0.45482 3.1527524 0.027133315 2.6684361
Error 4.61636 32 0.1442613    
Total 7.5772578 44     
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 5|:T]T 8[A, G\P $P5P! VF56G[ läDFUL"I ANOVA 5lZ1F6G]\ 5lZ6FD NXF"J[ K[P ;DU| ZLT[ HMTF 
VF\S0FSLI DFlCTL VF56G[ U6TZL SZ[,L lS\DT H[ cc ;\XMWGGF ;DIUF/F NZdIFG ;M0F V[X S\5GLVMGF 
S], pt5FNG 50TZGM U]6MTZDF\ SM. O[ZOFZ GYLPcc Ho VF ptS<5GFG[ 8[A,GL D[/J[,L lS\DT ;FY[ 
;ZBFJTF U6TZL SZ[,L lS\DT _P)) HMJF D/[ K[P HIFZ[ T[GL 8[A, lS\DT ZPZ$ HMJF D/[ K[P VFD VCL\ 
Ho X}gI ptS<5GFGM l:JSFZ YFI K[P V[8,[ S[ VF56[ J{Sl<5S ptS<5GF H1 cc ;\XMWGGF ;DIUF/F 
NZdIFGF ;M0F V[X S\5GLVMGL GF6FSLI V;ZSFZSTFDF\ O[ZOFZ K[ V[8,[ S[ S], pt5FNG 50TZGM U]6MTZDF\ 
O[ZOFZ K[P cc   GM V:JLSFZ YFI K[P 
 HIFZ[ NZ[S S\5GLVMGF ;\XMWGGF ;DIUF/F NZdIFG J[RF6 5|J'l¿DF\ YI[,F 5lZJT"GM T5F;TF 
X}gI ptS<5GF HO cc GD}GFGL ;M0F V[X S\5GLVM JrR[ S], pt5FNG 50TZGF U]6MTZ DF\ SM. H O[ZOFZ 
GYLP cc T[ RSF;TF T[GL U6TZL SZ[,L lS\DT #P!5 HMJF D/[ K[P HIFZ[ T[GL 8[A, lS\DT ZP&* K[P VFD4 
8[A, lS\DT SZTF U6TZL SZ[,L lS\DT JWFZ[ CMJFYL X}gI ptS<5GF H0 :JLSFZFX[ GlC\ T[YL J{Sl<5S 




 S], pt5FNG 50TZGF U]6M¿Z  G]\]\  V[Ov5lZ1F6 5lZ1F6 
  Variable 1 Variable 2 
Mean 0.8166667 1.0025926 
Variance 0.0027812 0.0713688 
Observations 9 9 
df 8 8 
F 0.0389701  
P(F<=f) one-tail 6.323E-05  
F Critical one-
tail 0.290858  
 
 F 5lZ1F6GL U6TZL 5|:T]T 8[A, G\P $P5PZ äFZF NXF"JJFDF\ VFJL K[P H[ D]HA ;\IMÒT YI[,L 
S\5GLVMGL ;Z[ZFX _P(Z HMJF D/[ K[P HIFZ[ ;\IMÒT GCL YI[,L S\5GLVMGL ;Z[ZFX !P__ HMJF D/[ K[P 
VFD YJF 5FK/G]\ D]bI SFZ6 HM.V[ TM ;\IMÒT YI[,L S\5GLVMGF S], pt5FNG 50TZGM U]6MTZDF\ VgI 
W\WFSLI 5|J'l¿GM 56 ;DFJ[X YFI K[P lJR,GM HMTF ;\IMÒT YI[,L S\5GLVMG]\ lJR,G ;\IMÒT GlC YI[,L 
S\5GLVM SZTF VMK] K[P F GL U6TZL SZ[, lS\DT _P_$ HMJF D/[ K[P H[ F GL 8[A, lS\DT _PZ) SZTF 
VMKL K[P T[YL X}gI ptS<5GF Ho cc ;\IMÒT YI[,L VG[ ;\IMÒT GlC YI[,L S\5GLVM JrR[ S], pt5FNG 
50TZGM U]6MTZDF\ SM. H O[ZOFZ GYLP cc :JLSFZFX[\P VG[ T[YL J{Sl<5S ptS<5GF H1 cc ;\IMÒT YI[, VG[ 
;\IMÒT GCL YI[,L S\5GLVM JrR[ S], pt5FNG 50TZGM U]6MTZ O[ZOFZ K[Pcc :JLSFZJFDF\ VFJX[ GCL\P 
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$P$P$ SD"RFZL 50TZGM J[RF6 ;FY[GM U]6MTZG]\ lJ`,[QF6 
 VF U]6MTZ V[D NXF"J[ K[ S[ V[S ~5LIFGF ;Z[ZFX J[RF6GL ;FD[ SD"RFZLGL 50TZ S[8,L VFJ[ K[P 
HIFZ[ SD"RFZLGL 50TZ p\RL VFJTL CX[ tIFZ[ VF U]6MTZ 56 p\R] 5|DF6 NXF"JX[ H[D VF U]6MTZ _ YL ! 
TZO VFU/ JW[ T[D SD"RFZLGL 50TZDF\ J[RF6GL VFJS ;FD[ 38TL HFI K[ T[D SCL XSFIP VF l:YlT 
UFl6lTS 5|lS|IFDF\ ;]+ äFZF GLR[ D]HA U6L XSFIPs&f 
       SD"RFZLG]\ S], 50TZ 
 SD"RFZL 50TZGM J[RF6 ;F[Y[GM U]6MTZ =  ---------------------------- X !__ 
             J[RF6 
 VeIF;DF\ ;DFJFI[,L ;M0F V[X pnMUGL S\5GLVM SD"RFZL 50TZGM J[RF6 ;FY[GM U]6MTZ 8[A, 
G\P v $P& äFZF NXF"JJFDF\ VFJ[, K[P ;M0F V[X pnMUGL ;Z[ZFX _P!_ HMTF V[D SCL XSFI S[ ;DU| 
pnMUDF\ J[RF6GL ;ZBFD6LV[ SD"RFZLGL 50TZ DF+ !_@ H[8,L H K[ H[ ;M0F V[X pnMUGL GOFSFZSTF 
DF8[ G]\ 5|[ZS A/ U6L XSFIP 
 
GLZDF S[lDS<; l,lD8[0 
 GLZDF S[lDS<; l,lD8[0DF\ VeIF;DF\ ;DIUF/F NZdIFG V[S ~l5IFGL J[RF6GL VFJS ;FD[ 
SD"RFZL 50TZGL ;Z[ZFX DF+ # 5{;F H[8,L K[P VeIF;GF ;DU| ;DIUF/F NZdIFG VF S\5GLDF\ SD"RFZL 
50TZG]\ 5|DF6 Z 5{;FYL $ 5{;F ;]WL DIF"lNT O[ZOFZG]\ J,6 NXF"J[ K[P sV[S ~l5IFGL VFJS ;FD[f ALÒ 
ZLT[ SCLV[ TM VF S\5GLDF\ SD"RFZL 50TZ VeIF;GF ;DIUF/F NZdIFG DCN V\X[ ;Z[ZFXGL GÒS S[ l:YZ 
HMJF D/[ K[P VF S\5GLDF\ SD"RFZL 50TZGL ;Z[ZFX ;M0F V[X pnMU GL ;Z[ZFX _P!_ GF #_@ H[8,L HMJF 
D/[ K[P 
 
8F8F S[lDS<; l,lD8[0 
 8F8F S[lDS<; l,lD8[0 DF\ SD"RFZL 50TZG]\ lDz VFWFZ JQF"GL ;ZBFD6LV[ :5Q8 56[ 38F0M NXF"J[ 
K[P VF S\5GLDF\ 56 V[S ~l5IFGF\ J[RF6GL VFJS ;FD[ SD"RFZL 50TZGL ;Z[ZFX $ 5{;F H[8,M BR" ATFJ[ 
K[P S\5GLDF\ SD"RFZL 50TZGL J[RF6 ;FY[GF\ U]6MTZ G]\ ;F{YL p\R] 5|DF6 JQF" Z__!v_Z VG[ Z__Zv_#DF\ 
_P_& HM. XSFI K[P HIFZ[ ;F{YL GLR]\ 5|DF6 JQF" Z__(v_) DF\ _P_Z GF :J~5[ HM. XSFI K[P ;M0F V[X 
pnMUGL SD"RFZL 50TZGL J[RF6 ;FY[GL U]6MTZGL ;Z[ZFX 8SFJFZL !_@ K[P H[GL ;ZBFD6LV[ VF S\5GLGL 
;Z[ZFX DF+ $@ K[P S\5GLGL SD"RFZL 50TZGL J[RF6 ;FY[ GF U]6MTZGL ;Z[ZFX _P_$ GL ;ZBFD6LV[ JQF" 
Z__!v_Z YL Z__#v_$ NZdIFG VF U]6MTZ ;Z[ZFXYL p\R] 5|DF6 HMJF D/[ K[P HIFZ[ AFSLGF JQFM"DF\ 
;Z[ZFX H[8,] S[ ;Z[ZFX SZTF\ GLR]\ 5|DF6 HM. XSFI K[P 
 
W|F\UW|F S[lDS<; JS"; ,[lD8[0 
8[A, G\Pv$P& GL VF\S0FlSI DFlCTL 5ZYL W|F\UW|F S[lDS<; JS"; ,[lD8[0 DF\ 56 SD"RFZL 50TZGM 
J[RF6 ;FY[GM U]6MTZ JQF" Z__!v_Z YL JQF" Z__)v!_ ;]WL S|DXo TZOL J,6 NXF"J[ K[P O/ :J~5 
S\5GLGM SD"RFZL 50TZGM J[RF6 ;FY[GM U]6MTZ ;Z[ZFX _P_& HMJF D/[ K[P V[8,[ S[ V[S ~l5IFGL ;Z[ZFX 
J[RF6 VFJS ;FD[ DF+ & 5{;F SD"RFZL 50TZGM BR" VFJ[ K[P S\5GLGL SD"RFZL 50TZ VG[ J[RF6GL 
VFJSGL l:YlT HMTF ;F{YL JW] BR"G]\ 5|DF6 JQF" Z__!v_Z VFWFZ JQF"DF\ _P_( NXF"J[ K[P HIFZ[ 
VeIF;GF ;DIUF/F NZdIFG ;F{YL GLR] 5|DF6 _P_5 V[ JQF" Z__$v_54 Z__(v_) YL Z__)v!_ GF 
JQFM"DF\ HM. XSFI K[P S\5GLGL SD"RFZL 50TZGM J[RF6 ;F[YGF U]6MTZGL ;Z[ZFX _P_& GL ;ZBFD6LV[ JQF" 
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Z__!v_Z DF\ ;Z[ZFX SZTF\ p\R] 5|DF6 HM. XSFI K[P HIFZ[ AFSLGF JQFM"DF\ ;Z[ZFX H[8,]\ S[ T[GFYL GLR] 
5|DF6 HMJF D/[ K[P ;M0F V[X pnMUDF\ VF U]6MTZGL ;Z[ZFX SZTF\ S\5GLGM ;Z[ZFX U]6MTZ &_@ H[8,M H 
K[P 
8[A, G\Pv$P& 
SD"RFZL 50TZGM J[RF6 ;FY[GF[ U]6MTZ 






2001-02 0.02 0.06 0.04 0.08 0.07 0.12 0.09
2002-03 0.02 0.06 0.04 0.06 0.07 0.10 0.08
2003-04 0.02 0.05 0.04 0.06 0.07 0.09 0.07
2004-05 0.02 0.04 0.03 0.05 0.06 0.09 0.07
2005-06 0.02 0.04 0.03 0.06 0.05 0.07 0.06
2006-07 0.03 0.04 0.04 0.06 0.05 0.08 0.06
2007-08 0.03 0.04 0.04 0.06 0.06 0.16 0.09
2008-09 0.03 0.02 0.03 0.05 0.06 1.06 0.39
2009-10 0.04 0.04 0.04 0.05 0.06 1.13 0.41
S], 0.23 0.39 0.31 0.53 0.55 2.90 1.33
;Z[ZFX 0.03 0.04 0.03 0.06 0.06 0.32 0.15
s5|Fl%T:YFG o VeIF; C[9/GL ;M0FV[X S\5GLVMGF JFlQF"S VC[JF, JQF" Z__!v_Z YL Z__)v!_f   
VeIF;GF  ;DU|   ;M0FV[X  V[SDGL ;Z[ZFX  =  _P!_ 
 
U]HZFT C[JL S[lDS<; l,lD8[0 
 U]HZFT C[JL S[lDS<; l,lD8[0DF\ (GHCL) SD"RFZL 50TZ VG[ J[RF6GM U]6MTZ ,UEU l:YZ 
J,6 NXF"J[ K[P S\5GLDF\ SD"RFZL 50TZG]\ ;F{YL p\R] 5|DF6 VeIF;GF 5|YD +6 Z__!v_Z YL JQF" 
Z__#v_$ GF JQF" NZdIFG _P_* VG[ ;F{YL GLR]\ 5|DF6 JQF" Z__5v_& VG[ Z__&v_* DF\ _P_5 DF\ 
HMJF D/[ K[P VFD KTF S\5GLGL ;Z[ZFX _P_& H[8,] D}<I NXF"J[ K[P H[ pnMUGL VF U]6MTZGL ;Z[ZFX 
_P!_ GL ;ZBFD6LV[ &_@ NXF"J[ K[P ;M0F V[X pnMUGL S\5GLVM 5{SL GLZDF S[lDS<; l,lD8[04 8F8F 
S[lDS<; l,P W|FUW|F S[lDS<; JS"; l,P VG[ U]HZFT C[JL S[lDS<; l,lD8[0 VF RFZ S\5GLVMDF\ SD"RFZL 
50TZ VG[ J[RF6GF U]6MTZGL l:YlT GÒJF O[ZOFZ S[ ;DFG 5lZ6FDM VF5[ K[P 
 
T]lTSMZLG V,S,L VG[ S[lDS<; l,lD8[0 
 T]lTSMZLG V,S,L VG[ S[lDS<; l,lD8[0DF\ SD"RFZL 50TZ VG[ J[RF6GM U]6MTZ lDz VG[ SIFZ[S 
GSFZFtDS J,6 NXF"J[ K[P VeIF;DF\ ;DFJFI[,L S\5GLVM 5{SL VF V[S DF+ S\5GLDF\ J[RF6GL VFJS SZTF\ 
SD"RFZL 50TZG]\ 5|DF6 RMSS; JQFM"DF\ p\R] HMJF D/[ K[P VG[ T[G[ 5lZ6FD[ S\5GLGF VF U]6MTZGL VeIF;GF 
;DIUF/FGL ;Z[ZFX 56 _P#Z H[8,L p\RL l:YlT NXF"J[ K[P ALÒ ZLT[ SCLV[ TM ;M0F V[X pnMUDF\ SD"RFZL 
50TZ VG[ J[RF6GM ;Z[ZFX U]6MTZ SZTF\ S\5GLGM ;Z[ZFX U]6MTZ ,UEU +6 U6M K[P H[G] D]bI SFZ6 
JQF" Z__(v_) VG[ Z__)v!_DF\ SD"RFZL 50TZ !P_& VG[ !P!# H[8,] p\R] 5|DF6 H6FI K[P  
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VeIF;GF VF A[ JQF" AFN SZTF\ S\5GLGF J[RF6GL ;ZBFD6LV[ AFSLGF JQFM"DF\ SD"RFZL 50TZG]\ 5|DF6 GLR]\ 
HMJF D/[ K[P 
 
;\IMÒT YI[, VG[ ;\IMÒT GCL YI[,L S\5GLVMG]\ lJ`,[QF6   o 
 8[A, G\P $P& DF\ NXF"J[,L VF\S0FSLI DFlCTL HMTF SCL XSFI S[ VeIF;DF\ ;DFJFI[,L 5F\R 
S\5GLVM 5{SL lGZDF S[lDS<; l,lD8[0 VG[ 8F8F S[lDS<; l,lD8[0 VF A\G[ S\5GLVM ;\IMÒT S\5GLVM K[P 
HIFZ[ 3|F\UW|F S[lDS<; JS"; l,lD8[0 (DCW) VG[ T]lTSMZLG V,S,L VG[ S[lDS<; l,lD8[0 (TAC) V[ 
lAG ;\IMÒT S\5GL K[P ;\IMÒT S\5GLVMDF\ SD"RFZL 50TZ VG[ J[RF6GM U]6MTZG]\ lJ`,[QF6 HM.V[ TM VF 
S\5GLVMV[ VeIF;GF ;DIUF/M JQF" Z__!v_Z YL Z__)v!_ NZdIFG ;Z[ZFX _P(Z SD"RFZL 50TZ 
VG[ J[RF6GM GM U]6MTZ HMJF D/[ K[P H[GL ;ZBFD6LV[  VeIF;GF JQF" Z__Zv_# VG[ JQF" Z__5v_& 
DF\ ;Z[ZFX U]6MTZ H[8,M T[ JQF"GM U]6MTZ HMJF D/[ K[P HIFZ[ VeIF;GF JQF" Z__!v_Z4 Z__#v_$YL 
Z__$v_5 V[D S], +6 JQF"DF\ ;Z[ZFX SD"RFZL 50TZ VG[ J[RF6GM GM U]6MTZ SZTF\ VF JQFM"G]\ SD"RFZL 
50TZ VG[ J[RF6GM U]6MTZ VMKM HMJF D/[ K[P HIFZ[ VeIF;GF AFSLGF JQF" Z__&v_* YL JQF" 
Z__)v!_ GF JQFM"DF\ ;Z[ZFX SD"RFZL 50TZ VG[ J[RF6GM U]6MTZ SZTF VF JQFM"GM SD"RFZL 50TZ VG[ 
J[RF6GM U]6MTZG]\ 5|DF6 JWFZ[ HMJF D/[ K[P 
 VF H 5|DF6[ lAG ;\IMÒT S\5GLVMG]\ VeIF;GF ;DIUF/F JQF" Z__!v_Z YL JQF" Z__)v!_ 
NZdIFGG]\ ;Z[ZFX SD"RFZL 50TZ VG[ J[RF6GM U]6MTZ !P__ HMJF D/[ K[P H[GL ;ZBFD6LV[ JQF" 
Z__!v_Z YL JQF" Z__*v_( ;]WL ;Z[ZFX SD"RFZL 50TZ VG[ J[RF6GM U]6MTZ SZTF VF JQFM"G]\ SD"RFZL 
50TZ VG[ J[RF6GM U]6MTZ VMKM HMJF D/[ K[P HIFZ[ VeIF;GF AFSLGF JQF" Z__(v_) YL Z__)v!_ 
GF JQFM"DF\ ;Z[ZFX SD"RFZL 50TZ VG[ J[RF6GM U]6MTZ SZTF VF JQFM"GM SD"RFZL 50TZ VG[ J[RF6GM 
U]6MTZG]\ 5|DF6 JWFZ[ HMJF D/[ K[P 
 
8[A, G\Pv$P&P! 
SD"RFZL 50TZ VG[ J[RF6 ;FY[GF U]6MTZ G]\    VGMJF 5lZ1F6 
Source of 
Variation 
SS df MS F P-value F crit 
Rows 0.2995378 8 0.0374422 0.9609673 0.482865676 2.2443984
Columns 0.5518222 4 0.1379556 3.540676 0.016797272 2.6684361
Error 1.2468178 32 0.0389631       
Total 2.0981778 44         
 
 5|:T]T 8[A, G\P $P&P! VF56G[ läDFUL"I ANOVA 5lZ1F6G]\ 5lZ6FD NXF"J[ K[P ;DU| ZLT[ HMTF 
VF\S0FSLI DFlCTL VF56G[ U6TZL SZ[,L lS\DT H[ cc ;\XMWGGF ;DIUF/F NZdIFG ;M0F V[X S\5GLVMGF 
SD"RFZL 50TZ VG[ J[RF6GM U]6MTZDF\ SM. O[ZOFZ GYLPcc Ho VF ptS<5GFG[ 8[A,GL D[/J[,L lS\DT ;FY[ 
;ZBFJTF U6TZL SZ[,L lS\DT _P)& HMJF D/[ K[P HIFZ[ T[GL 8[A, lS\DT ZPZ$ HMJF D/[ K[P VFD VCL\ 
Ho X}gI ptS<5GFGM l:JSFZ YFI K[P V[8,[ S[ VF56[ J{Sl<5S ptS<5GF H1 cc ;\XMWGGF ;DIUF/F 
NZdIFGF ;M0F V[X S\5GLVMGL GF6FSLI V;ZSFZSTFDF\ O[ZOFZ K[ V[8,[ S[ SD"RFZL 50TZ VG[ J[RF6GF 
U]6MTZDF\ O[ZOFZ K[P cc   GM V:JLSFZ YFI K[P 
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 HIFZ[ NZ[S S\5GLVMGF ;\XMWGGF ;DIUF/F NZdIFG SD"RFZL 50TZ VG[ J[RF6GF U]6MTZ DF\ 
YI[,F 5lZJT"GM T5F;TF X}gI ptS<5GF HO cc GD}GFGL ;M0F V[X S\5GLVM JrR[ SD"RFZL 50TZ VG[ 
J[RF6GM U]6MTZ DF\ SM. H O[ZOFZ GYLP cc T[ RSF;TF T[GL U6TZL SZ[,L lS\DT #P5$ HMJF D/[ K[P HIFZ[ 
T[GL 8[A, lS\DT ZP&* K[P VFD4 8[A, lS\DT SZTF U6TZL SZ[,L lS\DT JWFZ[ CMJFYL X}gI ptS<5GF H0 
:JLSFZFX[ GlC\ T[YL J{Sl<5S ptS<5GF H1 cc GD}GFGL ;M0F V[X S\5GLVM JrR[ SD"RFZL 50TZ VG[ J[RF6GM 
U]6MTZDF\ O[ZOFZ K[Pcc GM :JLSFZ YX[P 
8[A, G\Pv$P&PZ 
SD"RFZL 50TZGM J[RF6 ;FY[GF U]6MTZ G]\ V[Ov5lZ1F6 
  Variable 1 Variable 2 
Mean 0.0344444 0.1474074 
Variance 2.778E-05 0.0209383 
Observations 9 9 
df 8 8 
F 0.0013267  
P(F<=f) one-tail 1.075E-10  
F Critical one-
tail 0.290858  
 
 F 5lZ1F6GL U6TZL 5|:T]T 8[A, G\P $P&PZ äFZF NXF"JJFDF\ VFJL K[P H[ D]HA ;\IMÒT YI[,L 
S\5GLVMGL ;Z[ZFX _P_# HMJF D/[ K[P HIFZ[ ;\IMÒT GCL YI[,L S\5GLVMGL ;Z[ZFX _P!5 HMJF D/[ K[P 
VFD YJF 5FK/G]\ D]bI SFZ6 HM.V[ TM ;\IMÒT YI[,L S\5GLVMGF SD"RFZL 50TZ VG[ J[RF6GM U]6MTZDF\ 
VgI W\WFSLI 5|J'l¿GM 56 ;DFJ[X YFI K[P lJR,GM HMTF ;\IMÒT YI[,L S\5GLVMG]\ lJR,G ;\IMÒT GlC 
YI[,L S\5GLVM SZTF JWFZ[  K[P F GL U6TZL SZ[, lS\DT _P__ HMJF D/[ K[P H[ F GL 8[A, lS\DT _PZ) 
SZTF VMKL K[P T[YL X}gI ptS<5GF Ho cc ;\IMÒT YI[,L VG[ ;\IMÒT GlC YI[,L S\5GLVM JrR[ SD"RFZL 
50TZ VG[ J[RF6GM U]6MTZDF\ SM. H O[ZOFZ GYLP cc :JLSFZFX[\P VG[ T[YL J{Sl<5S ptS<5GF H1 cc ;\IMÒT 
YI[, VG[ ;\IMÒT GCL YI[,L S\5GLVM JrR[ SD"RFZL 50TZ VG[ J[RF6GM U]6MTZ O[ZOFZ K[Pcc :JLSFZJFDF\ 
VFJX[ GCL\P 
 
$P$P5 J[RF6 VG[ JlCJ8L BR"GM J[RF6 ;FY[GM U]6MTZG]\ lJ`,[QF6 
 JCLJ8L BR"DF\ TDFD 5|SFZGF 5ZM1F DF,;FDFG BR"4 5ZM1F DH}ZL VG[ VgI 5ZM1F BR"GM ;DFJ[X 
SZJFDF\ VFJ[ K[P JlCJ8L BR"DF\ l5|g8L\U VG[ :8[XGZL4 EF0]4 jIFH4 ZL5[ZL\U VG[ ;DFZSFD VMl08 OL4 
VMlO; 5UFZ JU[Z[ wIFGDF\ ,[JFI K[P ;FDFgI ZLT[ DM8F EFUGF VMlO; lXZM5ZL BRF"VM l:YZ ZC[TF CMI 
K[P HM S\5GLGL BR" V\U[GL GLlT V\U[ O[ZOFZ YFI TM VF BR" O[ZOFZ 5FD[ K[P J[RF6 VG[ lJTZ6 lXZM5ZL 
BRF"VM J[RF6 J'lâGF VFIMHGG[ SFZ6[ pNEJ[ K[P J[RF6 lJTZ6 lXZM5ZL BR" J[RF6 DF8[G]\ DwI:YMGL 
GLlT4 J[RF6 J'lâGL GLTL4 GF6F\ 5|Fl%T4 ClZOF.G]\ 5|DF6 JU[Z[ AFATM G[ VFJZL ,[ K[P J[RF6 VG[ JlCJ8L 
BR"G]\ J[RF6 V\U[GF U]6MTZ G]\ ;]+ GLR[ D]HA NXF"JL XSFIPs*f 
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      JCLJ8L VG[ J[RF6 BR" 
J[RF6 VG[ JCLJ8L BR"GM J[RF6 ;FY[GM U]6MTZ =  ------------------------------ X !__ 
              J[RF6 
 
 JCLJ8L VG[ J[RF6 BR"GL J[RF6 ;FY[GL ;DU| l:YlT VG[ VF\S0FSLI DFlCTL 8[A, G\Pv$P* äFZF 
ZH] SZJFDF\ VFJ[,L K[P 5|:T]T 8[A, G\Pv$P* DF\ ;M0F V[X pnMUGL S\5GLVMG]\ J[RF6 VG[ JCLJ8L BR"GL 
J[RF6 ;FY[GF U]6MTZ S[ 8SFJFZL NXF"J[, K[P  
 
GLZDF S[lDS<; l,lD8[0 
H[ 5{SL GLZDF S[lDS<; l,lD8[0DF\ VFWFZ JQF" Z__!v_ZGL ;ZBFD6LV[ VeIF;GF AFSLGF 
JQFM"DF\ J[RF6 VG[ JCLJ8L BR"DF\ JWFZM YTM HM. XSFI K[P S\5GLGL J[RF6 VG[ JCLJ8L BR"GL J[RF6GF 
5|DF6DF\ ;Z[ZFX l:YlT _P!_ GM U]6MTZ NXF"J[ K[P V[8,[ S[ V[S ~l5IFGL ;Z[ZFX VFJS ;FD[ ;Z[ZFX !_ 
5{;F H[8,M JCLJ8L VG[ J[RF6 BR" pNEJ[ K[P H[ pnMUGL ;Z[ZFX _P!Z SZTF\ GLR] 5|DF6 NXF"J[ K[P 
S\5GLGF VeIF;GF 5|YD 5F\R JQF" Z__!v_Z YL Z__5v_& NZdIFG ;Z[ZFX SZTF\ VF U]6MTZ GLR] 
5|DF6 VG[ AFSLGF JQFM" JQF" Z__&v_* YL Z__)v!_ DF\ ;Z[ZFX SZTF\ p\R] 5|DF6 NXF"J[ K[P VeIF;GF 
X~VFTGF JQFM"DF\ SZ[,F J[RF6 VG[ JlCJ8L BR"GL ;ZBFD6LV[ V\lTD UF/FDF\ VF BR" ,UEU +6 U6M 
JWFZM NXF"J[ K[P 
 
8F8F S[lDS<; l,lD8[0 
8F8F S[lDS<; l,lD8[0DF\ J[RF6 VG[ JlCJ8L BR"GF\ J[RF6 ;FY[GF\ U]6MTZGL ;Z[ZFX ;M0F V[X 
pnMUGL ;Z[ZFX _P!Z GL ;DS1F HMJF D/[ K[P S\5GLDF\ VF U]6MTZG]\ J,6 ;FDFgI ZLT[ 38F0F TZOL J,6 
NXF"J[ K[P T[DF\ 56 BF; SZLG[ VeIF;GF 5|YD RFZ JQF" Z__!v_Z YL Z__$v_5 DF\ J[RF6 VG[ JCLJ8L 
BR"G]\ 5|DF6 S\5GLGL ;Z[ZFX SZTF 56 p\RL 8SFJFZL NXF"J[ K[P HIFZ[ AFSLGF JQFM"DF\ S\5GLGL ;Z[ZFX SZTF\ 
GLR] 5|DF6 NXF"J[ K[P JQF" Z__Zv_# DF\ S\5GLV[ V[S ~5LIFGF J[RF6GL VFJSGL ;FD[ ZZ 5{;F H[8,M 
J[RF6 VG[ JCLJ8L BR" S[Z,M H6FI K[P H[ VeIF;GF ;DIUF/F NZdIFGGM ;F{YL p\RM U]6MTZ 56 NXF"J[ 
K[P JQF" Z__(v_) DF\ S\5GLGM J[RF6GL VFJS ;FD[ BR"GM U]6MTZ ;F{YL GLR] 5|DF6 _P_& NXF"J[ K[P 
 
W|F\UW|F S[lDS<; JS"; ,[lD8[0 
 W|F\UW|F S[lDS<; JS";  l,lD8[0 (DCW) DF\ VFWFZ JQF"GL ;ZBFD6LV[ JCLJ8L VG[ J[RF6 BR"DF\ 
J[RF6 ;FY[GM U]6MTZ 38F0F TZOL J,6 NXF"J[ K[P VF S\5GLGF VeIF;GF\ ;DIUF/F NZdIFGGM ;Z[ZFX 
U]6MTZ VgI TDFD S\5GLVMGL ;ZBFD6LV[ ;F{YL GLRM _P_5 HM. XSFI K[P H[ ;M0F V[X pnMUGL ;Z[ZFX 
SZTF\ B]A GLR]\ 5|DF6 NXF"J[ K[P VF S\5GLV[ ! ~l5IFGF J[RF6GL VFJS VG[ ;Z[ZFX DF+ 5 5{;F H[8,M 
JCLJ8L VG[ J[RF6 BR" K[ H[ S\5GLGF S], 50TZ 38F0JFDF\ DNN~5 YFI K[P S\5GLDF\ VeIF;GF ;DIUF/F 
NZdIFGGM ;F{YL p\RM U]6MTZ VFWFZ JQF" Z__!v_Z DF\ _P_* NXF"J[ K[P HIFZ[ ;F{YL GLRM U]6MTZ JQF" 
Z__$v_54 Z__&v_* VG[ Z__*v_( DF\ _P_$ D}<I NXF"J[ K[P 
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8[A, G\Pv$P* 
J[RF6 VG[ JCLJ8L BR"GM J[RF6 ;FY[GM U]6MTZ 






2001-02 0.03 0.19 0.11 0.07 0.10 0.17 0.11
2002-03 0.03 0.22 0.13 0.05 0.13 0.21 0.13
2003-04 0.04 0.15 0.10 0.05 0.14 0.21 0.13
2004-05 0.06 0.14 0.10 0.04 0.13 0.19 0.12
2005-06 0.06 0.11 0.09 0.05 0.12 0.18 0.12
2006-07 0.18 0.10 0.14 0.04 0.10 0.13 0.09
2007-08 0.18 0.11 0.15 0.04 0.08 0.12 0.08
2008-09 0.16 0.06 0.11 0.05 0.08 0.17 0.10
2009-10 0.17 0.10 0.14 0.05 0.10 0.60 0.25
S], 0.91 1.18 1.05 0.44 0.98 1.98 1.13
;Z[ZFX 0.10 0.13 0.12 0.05 0.11 0.22 0.13
s5|Fl%T:YFG o VeIF; C[9/GL ;M0FV[X S\5GLVMGF JFlQF"S VC[JF, JQF" Z__!v_Z YL Z__)v!_f   
VeIF;GF  ;DU|   ;M0FV[X  V[SDGL ;Z[ZFX  =  _P!Z 
 
U]HZFT C[JL S[lDS<; l,lD8[0  
 U]HZFT C[JL S[lDS<; l,lD8[0 (GHCL) DF\ JCLJ8L VG[ J[RF6 BR"GM J[RF6 ;FY[GM U]6MTZ 
VFWFZ VG[ V\lTD JQF"G[ AFN SZTF\ ,UEU 38F0F TZOL J,6 NXF"J[ K[P VF S\5GLGL VF U]6MTZG]\ 
VeIF;GF ;DIUF/FGL ;Z[ZFX _P!! HM. XSFI K[P H[ 56 ;M0F V[X pnMUGL VF U]6MTZGL ;Z[ZFX GL 
;DS1F K[P S\5GLDF\ J[RF6GL VFJS ;FD[ JlCJ8L VG[ J[RF6 BR"G]\ ;F{YL p\R] 5|DF6 JQF" Z__#v_$DF\ 
_P!$ U]6MTZ äFZF HM. XSFI K[P HIFZ[ JQF" Z__*v_( VG[ Z__(v_) DF\ VF U]6MTZ ;F{YL GLRM 
_P_( D}<I NXF"J[ K[P S\5GLGL ;Z[ZFX _P!! GL ;ZBFD6LV[ JQF" Z__!v_Z4 VG[ JQF" Z__&v_* YL 
Z__)v!_ DF\ ;Z[ZFX U]6MTZ SZTF GLR] 5|DF6 HM. XSFI K[P HIFZ[ AFSLGF JQFM"DF\ S\5GLGL ;Z[ZFX 
SZTF\ p\R] 5|DF6 HM. XSFI K[P 
 
T]lTSMZLG V,S,L VG[ S[lDS<; l,lD8[0 
 T]lTSMZLG V,S,L VG[ S[lDS<; l,lD8[0DF\ (TAC) VgI S\5GLGL ;ZBFD6LV[ JCLJ8L VG[ 
J[RF6 BR"GM J[RF6 ;FY[GM U]6MTZ p\R] 5|DF6 NXF"J[ K[P ;DU| VeIF;GF ;DIUF/F NZdIFG J[RF6 
;FY[GF5ZM1F BR"GF\ VF U]6MTZDF\ JWFZM 38F0M HM. XSFI K[P V[8,[ S[ VeIF;GF ;DIUF/F NZdIFG VF 
U]6MTZ lDz J,6 NXF"J[ K[P JQF" Z__)v!_DF\ BF; VeIF; SZLV[ TM VF JQF"DF\ S\5GLGF\ JlCJ8L VG[ 
J[RF6 BR"G]\ 5|DF6 V[S s!f ~l5IFGL VFJS ;FD[ &_ 5{;F H[8,] BR" NXF"J[ K[P V[8,[ S[ J[RF6GL VFJSDF\ 
&_@ BR" DF+ 5FK/ SZJFDF\ VFJ[, K[P S\5GLGL VeIF;GF ;DIUF/F NZdIFGGL _PZZ H[8,]\ p\R] D}<I 
NXF"J[ K[P JQF" Z__)v!_ DF\ VF U]6MTZG]\ p\R] 5|DF6 VG[ JQF"GF ;F{YL GLRF J[RF6G[ VFEFZL K[P VF JQF"DF\ 
S\5GLG]\ J[RF6 DF+ *PZ* SZM0 ~5LIF CT]\ H[ VeIF;GF ;DIUF/F NZdIFG ;F{YL GLR] S[ VMK]\ J[RF6 K[P 
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;M0F V[X pnMUGF VF U]6MTZGL ;Z[ZFX _P!Z K[P T[GL ;ZBFD6LV[ S\5GLGM ;Z[ZFX U]6MTZ ,UEU 
AD6] 5|DF6 NXF"J[ K[P 
 
;\IMÒT YI[, VG[ ;\IMÒT GCL YI[,L S\5GLVMG]\ lJ`,[QF6     
 8[A, G\P $P* DF\ NXF"J[,L VF\S0FSLI DFlCTL HMTF SCL XSFI S[ VeIF;DF\ ;DFJFI[,L 5F\R 
S\5GLVM 5{SL lGZDF S[lDS<; l,lD8[0 VG[ 8F8F S[lDS<; l,lD8[0 VF A\G[ S\5GLVM ;\IMÒT S\5GLVM K[P 
HIFZ[ 3|F\UW|F S[lDS<; JS"; l,lD8[0 (DCW) VG[ T]lTSMZLG V,S,L VG[ S[lDS<; l,lD8[0 (TAC) V[ 
lAG ;\IMÒT S\5GL K[P ;\IMÒT S\5GLVMDF\ JCLJ8L VG[ J[RF6 BR"GM J[RF6 ;FY[GM U]6MTZG]\ lJ`,[QF6 
HM.V[ TM VF S\5GLVMV[ VeIF;GF ;DIUF/M JQF" Z__!v_Z YL Z__)v!_ NZdIFG ;Z[ZFX _P!Z 
JCLJ8L VG[ J[RF6 BR"GM J[RF6 ;FY[GM U]6MTZ HMJF D/[ K[P H[GL ;ZBFD6LV[  VeIF;GF JQF" 
Z__!v_Z 4 Z__#v_$ YL JQF" Z__5v_& VG[ Z__(v_) DF\  ;Z[ZFX JCLJ8L VG[ J[RF6 BR"GM 
J[RF6 ;FY[GM U]6MTZ SZTF\ VF JQFM"G]\ JCLJ8L VG[ J[RF6 BR"GM J[RF6 ;FY[GM U]6MTZ VMKM HMJF D/[ K[P 
HIFZ[ VeIF;GF AFSLGF JQF" Z__Zv_# 4 Z__&v_* YL Z__*v_( VG[ JQF" Z__)v!_ GF JQFM"DF\ 
;Z[ZFX JCLJ8L VG[ J[RF6 BR"GM J[RF6 ;FY[GM U]6MTZ SZTF VF JQFM"GM JCLJ8L VG[ J[RF6 BR"GM J[RF6 
;FY[GM U]6MTZG]\ 5|DF6 JWFZ[ HMJF D/[ K[P 
 VF H 5|DF6[ lAG ;\IMÒT S\5GLVMG]\ VeIF;GF ;DIUF/F JQF" Z__!v_Z YL JQF" Z__)v!_ 
NZdIFGG]\ ;Z[ZFX S], pt5FNG 50TZGM U]6MTZ _P!# HMJF D/[ K[P H[GL ;ZBFD6LV[  VeIF;GF JQF" 
Z__Zv_# VG[ JQF" Z__#v_$ DF\ ;Z[ZFX U]6MTZ H[8,M T[ JQF"GM U]6MTZ HMJF D/[ K[P HIFZ[ VeIF;GF 
JQF"  Z__!v_Z VG[ JQF" Z__&v_* YL JQF" Z__(v_) ;]WL ;Z[ZFX JCLJ8L VG[ J[RF6 BR"GM J[RF6 
;FY[GM U]6MTZ SZTF VF JQFM"G]\ JCLJ8L VG[ J[RF6 BR"GM J[RF6 ;FY[GM U]6MTZ VMKM HMJF D/[ K[P HIFZ[ 
VeIF;GF AFSLGF JQF" Z__)v!_ GF JQFM"DF\ ;Z[ZFX JCLJ8L VG[ J[RF6 BR"GM J[RF6 ;FY[GM U]6MTZ SZTF 
VF JQFM"GM JCLJ8L VG[ J[RF6 BR"GM J[RF6 ;FY[GM U]6MTZG]\ 5|DF6 JWFZ[ HMJF D/[ K[P 
 
8[A, G\Pv$P*P! 
JCLJ8L VG[ J[RF6 BR"GM J[RF6 ;FY[GF U]6MTZG]\ VGMJF 5lZ1F6 
Source of 
Variation 
SS df MS F P-value F crit 
Rows 0.04012 8 0.005015 0.8348091 0.579056332 2.2443984
Columns 0.1407644 4 0.0351911 5.8579983 0.001181101 2.6684361
Error 0.1922356 32 0.0060074    
Total 0.37312 44     
 
 5|:T]T 8[A, G\P $P*P! VF56G[ läDFUL"I ANOVA 5lZ1F6G]\ 5lZ6FD NXF"J[ K[P ;DU| ZLT[ HMTF 
VF\S0FSLI DFlCTL VF56G[ U6TZL SZ[,L lS\DT H[ cc ;\XMWGGF ;DIUF/F NZdIFG ;M0F V[X S\5GLVMGF 
JCLJ8L VG[ J[RF6 BR"GM J[RF6 ;FY[GM U]6MTZDF\ SM. O[ZOFZ GYLPcc Ho VF ptS<5GFG[ 8[A,GL D[/J[,L 
lS\DT ;FY[ ;ZBFJTF U6TZL SZ[,L lS\DT _P(# HMJF D/[ K[P HIFZ[ T[GL 8[A, lS\DT ZPZ$ HMJF D/[ K[P 
VFD VCL\ Ho X}gI ptS<5GFGM l:JSFZ YFI K[P V[8,[ S[ VF56[ J{Sl<5S ptS<5GF H1 cc ;\XMWGGF 
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;DIUF/F NZdIFGF ;M0F V[X S\5GLVMGL GF6FSLI V;ZSFZSTFDF\ O[ZOFZ K[ V[8,[ S[ JCLJ8L VG[ J[RF6 
BR"GM J[RF6 ;FY[GM U]6MTZDF\ O[ZOFZ K[P cc   GM V:JLSFZ YFI K[P 
 HIFZ[ NZ[S S\5GLVMGF ;\XMWGGF ;DIUF/F NZdIFG JCLJ8L VG[ J[RF6 BR"GM J[RF6 ;FY[GM 
U]6MTZDF\ YI[,F 5lZJT"GM T5F;TF X}gI ptS<5GF HO cc GD}GFGL ;M0F V[X S\5GLVM JrR[ JCLJ8L VG[ 
J[RF6 BR"GM J[RF6 ;FY[GM U]6MTZ DF\ SM. H O[ZOFZ GYLP cc  T[ RSF;TF T[GL U6TZL SZ[,L lS\DT 5P(& 
HMJF D/[ K[P HIFZ[ T[GL 8[A, lS\DT ZP&* K[P VFD4 8[A, lS\DT SZTF U6TZL SZ[,L lS\DT JWFZ[ CMJFYL 
X}gI ptS<5GF H0 :JLSFZFX[ GlC\ T[YL J{Sl<5S ptS<5GF H1 cc GD}GFGL ;M0F V[X S\5GLVM JrR[ JCLJ8L 
VG[ J[RF6 BR"GM J[RF6 ;FY[GM U]6MTZDF\ O[ZOFZ K[Pcc GM :JLSFZ YX[P 
 
8[A, G\Pv$P*PZ 
JCLJ8L VG[ J[RF6 BR"GM J[RF6 ;FY[GF U]6MTZG]\   V[Ov5lZ1F6 5lZ1F6 
  Variable 1 Variable 2 
Mean 0.1161111 0.1259259 
Variance 0.0004486 0.0024772 
Observations 9 9 
df 8 8 
F 0.1810989  
P(F<=f) one-tail 0.0130965  
F Critical one-
tail 0.290858  
 
 F 5lZ1F6GL U6TZL 5|:T]T 8[A, G\P $P*PZ äFZF NXF"JJFDF\ VFJL K[P H[ D]HA ;\IMÒT YI[,L 
S\5GLVMGL ;Z[ZFX _P!Z HMJF D/[ K[P HIFZ[ ;\IMÒT GCL YI[,L S\5GLVMGL ;Z[ZFX _P!# HMJF D/[ K[P 
VFD YJF 5FK/G]\ D]bI SFZ6 HM.V[ TM ;\IMÒT YI[,L S\5GLVMGF JCLJ8L VG[ J[RF6 BR"GM J[RF6 
;FY[GM U]6MTZDF\ VgI W\WFSLI 5|J'l¿GM 56 ;DFJ[X YFI K[P lJR,GM HMTF ;\IMÒT YI[,L S\5GLVMG]\ 
lJR,G ;\IMÒT GlC YI[,L S\5GLVM SZTF VMK] K[P  F GL U6TZL SZ[, lS\DT _P!( HMJF D/[ K[P H[ F 
GL 8[A, lS\DT _PZ) SZTF VMKL K[P T[YL X}gI ptS<5GF Ho cc ;\IMÒT YI[,L VG[ ;\IMÒT GlC YI[,L 
S\5GLVM JrR JCLJ8L VG[ J[RF6 BR"GM J[RF6 ;FY[GM U]6MTZDF\ SM. H O[ZOFZ GYLP cc :JLSFZFX[\P VG[ 
T[YL J{Sl<5S ptS<5GF H1 cc ;\IMÒT YI[, VG[ ;\IMÒT GCL YI[,L S\5GLVM JrR[ JCLJ8L VG[ J[RF6 
BR"GM J[RF6 ;FY[GM U]6MTZ O[ZOFZ K[P cc    :JLSFZJFDF\ VFJX[ GCL\P 
 
$P$P& SFRFDF,GM J[RF6 ;FY[GM U]6MTZ 
 SM. 56 pt5FNG 5|lS|IFDF\ S[ pt5FNG 50TZDF\ SFRFDF,GL 50TZ ;FDFgI ZLT[ ;F{YL p\RL CMI K[P 
T[YL S], 50TZ 38F0JF DF8[ 50TZ V\S]XGF 5U,F ;\RF,SM äFZF ,[JFDF\ VFJTF CMI K[P V[S VeIF; D]HA 
;M0F V[X pnMU ;LD[g8 pnMU S[ l;ZFlDS;4 lZOF.GZL JU[Z[ pnMUDF\ SFRFDF,GL 50TZ S], 50TZGF 
,UEU 5_@ S[ T[YL JW] CMI K[P T[YL DF,;FDFG J5ZFXGM V\S]X DF,;FDFG 50TZDF\ 38F0M ,FJL XS[ K[P 
H[D SFRFDF, 5FK/GM BR" JWFZ[ T[D S], 50TZ p\RL VG[ GOFGL l:YlT GLRL HMJF D/[ K[P ALÒ ZLT[ 
SCLV[ TM SFRFDF,GL p\RL 50TZ GOFGM UF/M 38F0JF 5FK/G]\ D]bI SFZ6 U6L XSFIP J[RF6GL VFJS ;FY[ 
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SFRFDF,GL 50TZ ;ZBFJTL JBT[ HM U]6MTZ V[S YL JWFZ[ VFJ[ TM T[ G]S;FGLGL l:YlT U6L XSFIP H[D 
VF U]6MTZG]\ 5|DF6 GLR] T[D GOFGM UF/M GLRM4 ;]+FtDS ZLT[ VF U]6MTZ HM.V[ TMPs(f 
 
        SFRM DF, 
 SFRFDF,GM J[RF6 ;FY[GM U]6MTZ = ---------------- X !__ 
           J[RF6  
 ;M0F V[X pnMUGL S\5GLVMGL SFRFDF,GL J[RF6 ;FY[GL ;DU| l:YlT VF\S0FSLI DFlCTL 8[A, G\P 
v $P( DF\ NXF"J[, K[P  
 
lGZDF S[lDS<; l,lD8[0 
H[ 5{SL lGZDF S[lDS<; l,lD8[0DF\ VFWFZ JQF"YL SFRMDF, J[RF6 ;FY[GM U]6MTZ 38F0F TZOL J,6 
NXF"J[ K[P VF S\5GLGF\ VeIF;GF ;DIUF/F NZdIFGGM ;Z[ZFX U]6MTZ _P$( HM. XSFI K[P H[GM VY" V[D 
SCL XSFI S[ ~5LIF ! GL J[RF6GL ;FD[ ;Z[ZFX $( 5{;F SFRMDF, ;FDFGGM BR" SZ[, K[P ;M0F V[X 
pnMUGF SFRFDF, GL J[RF6 ;FY[GM U]6MTZ GL ;Z[ZFX _P$& K[ H[ S\5GLGF VF U]6MTZGL ;Z[ZFX _P$( YL 
_P_Z H[8,M GÒJM JWFZM NXF"J[ K[P S\5GLGF VeIF;GF ;DIUF/F NZdIFG ;F{YL p\RM SFRFDF,GM J[RF6 
;FY[GM U]6MTZ JQF" Z__Zv_# DF\ _P5& HM. XSFI K[P HIFZ[ ;F{YL GLRM U]6MTZ JQF" Z__)v!_ DF\ 
_P$! HMJF D/[ K[P S\5GLGF VF U]6MTZGL VeIF;GF ;DIUF/F NZdIFGGL ;Z[ZFX _P$( SZTF\ JQF" 
Z__!v_Z YL Z__Zv_# VG[ Z__$v_5 VG[ JQF" Z__&v_* V[D RFZ JQF" ;Z[ZFX SZTF\ p\R] 5|DF6 
HM. XSFI K[P HIFZ[ AFSLGF JFQFM"DF\ S\5GLGF VF U]6MTZGL ;Z[ZFX SZTF\ GLR]\ 5|DF6 HM. XSFI K[P 
 
8F8F S[lDS<; l,lD8[0  
8[A, G\Pv$P( DF NXF"jIF D]HA 8F8F S[lDS<; l,lD8[0DF\ SFRFDF, ;FY[ J[RF6 GF U]6MTZGM 
VeIF;GF ;DIUF/F NZdIFGGL ;Z[ZFX _P$$ HMJF D/[ K[P S\5GL VF U]6MTZGL ;Z[ZFX _P$$GL 
;ZBFD6LDF\ JQF" Z__#v_$ YL VeIF; V\lTD JQF" Z__)v!_ NZdIFG ;Z[ZFX SZTF\ p\RM U]6MTZ HM. 
XSFI K[P HIFZ[ JQF" Z__!v_Z YL Z__Zv_# NZdIFG S\5GLGL ;Z[ZFX SZTF GLRM U]6MTZ HMJF D/[ K[P 
S\5GLGF VeIF;GF ;DIUF/F NZdIFGGM ;F{YL GLRM U]6MTZ VFWFZ JQF" Z__!v_Z DF\ _P!) HMJF D/[ 
K[P HIFZ[ ;F{YL p\RM U]6MTZ JQF" Z__(v_) DF\ _P&& HM. XSFI K[P H[ ;Z[ZFX U]6MTZ YL ,UEU 5_@ 
JWFZ[ HM. XSFI K[P S\5GLGM SFRFGOFGL J[RF6 ;FY[GM SFRFGOFGL J[RF6 ;FY[GM U]6MTZ VeIF;GF 5|YD 
JQF"YL V\lTD JQF" ;]WL ,UEU JWFZFG]\ J,6 HM. XSFI K[P S\5GLGF VF U]6MTZGL ;Z[ZFX ;M0F V[X 
pnMUGL ;Z[ZFX H[8,L H ,UEU HMJF D/[ K[P 
 
W|FUW|F S[lDS<; JS"; l,lD8[0 
 W|FUW|F S[lDS<; JS"; l,lD8[0 (DCW) GL SFRFDF,GL J[RF6 ;FY[ GF U]6MTZ 8[A, G\P v $P( DF\ 
NXF"J[, K[P H[GF 5ZYL VeIF;GF ;DIUF/F NZdIFG SFRFDF,GL J[RF6 ;FY[GM U]6MTZ ;F{YL p\RM U]6MTZ 
JQF" Z__#v_$4 Z__$v_5 VG[ Z__(v_) V[D +6 JQF"DF\ _P&$ HM. XSFI K[P HIFZ[ VeIF;GF 
;DIU/F NZdIFGGM VF U]6MTZ ;F{YL GLRM _P5# JQF" Z__)v!_ DF\ HMJF D/[, K[P S\5GLGF VeIF;GF 
;DU| ;DIUF/FF NZdIFG SFRFDF,GF J[RF6 ;FY[GM U]6MTZ lDz J,6 WZFJT]\ HM. XSFI K[P S\5GLGM VF 
U]6MTZ ;M0F V[X pnMUGL VgI RFZ S\5GLVM SZTF\ ;F{YL JWFZ[ K[P S\5GLGM ;Z[ZFX U]6MTZ _P5( V[D 
;FlAT SZ[ K[ S[ S\5GL ! ~l5IFGF J[RF6 ;FD[ 5( 5{;F SFRFDF,DF\ ;Z[ZFX BR" SZ[ K[P H[ ;M0F V[X  
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8[A, G\ v $P( 
SFRF DF,GM J[RF6 ;FY[GM U]6MTZ 
lGZDF 8F8F 0LP;LP0A<I]P ÒPV[RP;LPV[,P 8LPV[P;LP 
JQF" 
;\IMÒT\ YI[, V[SD 
;Z[ZFX 
lAG ;\IMÒT V[SD 
;Z[ZFX
2001-02 0.55 0.19 0.37 0.54 0.30 0.38 0.41
2002-03 0.56 0.21 0.39 0.59 0.29 0.29 0.39
2003-04 0.44 0.45 0.45 0.64 0.34 0.33 0.44
2004-05 0.50 0.46 0.48 0.64 0.35 0.42 0.47
2005-06 0.47 0.53 0.50 0.60 0.32 0.38 0.43
2006-07 0.49 0.51 0.50 0.50 0.41 0.45 0.45
2007-08 0.47 0.48 0.48 0.55 0.44 0.35 0.45
2008-09 0.47 0.66 0.57 0.64 0.35 0.63 0.54
2009-10 0.41 0.51 0.46 0.53 0.34 0.94 0.60
S], 4.36 4.00 4.18 5.23 3.14 4.17 4.18
;Z[ZFX 0.48 0.44 0.46 0.58 0.35 0.46 0.46
s5|Fl%T:YFG o VeIF; C[9/GL ;M0FV[X S\5GLVMGF JFlQF"S VC[JF, JQF" Z__!v_Z YL Z__)v!_f  
 VeIF;GF  ;DU|   ;M0FV[X  V[SDGL ;Z[ZFX  =  _P$& 
RF8" G\ v  $P$ 
SFRF DF,GM J[RF6 ;FY[GM U]6MTZ 







































5|SZ6v$ o GF6FlSI 5|J''lTG]\ lJ`,[QF6  
 
  118 
pnMUGL VgI RFZ S\5GLVM SZTF\ ;F{YL JWFZ[ K[P S\5GLGM ;Z[ZFX U]6MTZ _P5( V[D ;FlAT SZ[ K[ S[ 
S\5GL ! ~l5IFGF J[RF6 ;FD[ 5( 5{;F SFRFDF,DF\ ;Z[ZFX BR" SZ[ K[P H[ ;M0F V[X pnMUGL VgI S\5GLGL 
;ZBFD6LDF\ JWFZ[ SC[JFIP ;M0F V[X pnMUGM VeIF;GF ;DIUF/F NZdIFGGM SFRFDF,GF J[RF6GL 
;Z[ZFX _P$& SZTF\ S\5GLGF VF U]6MTZGL ;Z[ZFX _P!Z JWFZM NXF"J[ K[P S\5GLGF VF U]6MTZGL ;Z[ZFXGL 
;ZBFD6L SZTF\ VeIF;GF ;DIUF/FGF 5F\R JQF"DF\ p\RM U]6MTZ HMJF D/[ K[P HIFZ[ AFSLGF RFZ JQF"DF\ 
GLRM U]6MTZ HMJF D/[ K[P 
 
U]HZFT C[JL S[lDS<; l,lD8[0 
 U]HZFT C[JL S[lDS<; l,lD8[0 (GHCL) DF\ S\5GL VeIF;GF ;DIUF/F NZdIFG SFRFDF,GM 
J[RF6 ;FY[GF U]6MTZGL ;Z[ZFX _P#5 HMJF D/[ K[P H[GM VY" V[D SZL XSFI S[ ~FP ! GF J[RF6GL VFJS 
;FD[ ;Z[ZFX #5 5{;F S\5GL BR" SZ[ K[P H[ ;M0F V[X pnMUDF\ VgI S\5GLVMGL ;ZBFD6L V[ ;F{YL GLRL 
;Z[ZFX K[P ALHF VY"DF\ SCLV[ TM S\5GLV[ DF,;FDFG 5Z ;FZM V\S]X ZFBL XS[ K[P S\5GL VFWFZ JQF"GYL 
V\lTD JQF" ;]WLDF\ SFRFDF,GM J[RF6 ;FY[GM U]6MTZG]\ J,6 lDz HM. XSFI K[P S\5GL VF U]6MTZGL 
;Z[ZFX _P#5GL ;ZBFD6LV[ p\RM U]6MTZ JQF" Z__&v_* VG[ Z__*v_( ;FD[ A[ JQF"DF\ HM. XSFI K[P 
HIFZ[ AFSLGF JQFM"DF\ S\5GLGF VF U]6MTZGL ;Z[ZFX H[8,M S[ T[GF SZTF\ GLRM HMJF D/[ K[P ;M0F V[X 
pnMUGL VeIF;GF ;DIUF/F NZdIFGGM SFRFDF,GF J[RF6 ;FY[GF U]6MTZGL ;Z[ZFX _P$& GL 
;ZBFD6LV[ S\5GLGF VF U]6MTZGL ;Z[ZFX _P#5 K[P H[YL V[D SCL XSFI S[ pnMUGL ;Z[ZFX SZTF\ 
S\5GLGF VF U]6MTZGL ;Z[ZFX ,UEU Z5@ VMKL K[P S\5GLGF VeIF;GF ;DIUF/F NZdIFG VF U]6MTZGL 
;F{YL p\RL 8SFJFZL _P$$ JQF" Z__*v_( DF\ HMJF D/[ K[P HIFZ[ VF U]6MTZGL ;F{YL GLRL 8SFJFZL _PZ) 
JQF" Z__Zv_# DF\ HMJF D/[ K[P  
 
T]lTSMZLG V,S,L VG[ S[lDS<; l,lD8[0 
 T]lTSMZLG V,S,L VG[ S[lDS<; l,lD8[0 (TAC) DF\ 56 VeIF;GF ;DIUF/F NZdIFG 
SFRFDF,GM J[RF6 ;FY[GM U]6MTZ lDz J,6 HM. XSFI K[P S\5GLGL VG[ ;M0F V[X pnMUGL SFRFDF,GF 
J[RF6 ;FY[GF U]6MTZGL ;Z[ZFX ;ZBL HMJF D/[ K[P S\5GLGF VeIF;GF ;DIUF/F NZdIFGGM SFRFDF,GM 
J[RF6 ;FY[GF U]6MTZ _P$& GL ;ZBFD6LV[ p\R] 5|DF6 JQF" Z__(v_) VG[ JQF" Z__)v!_ DF\ HMJF 
D/[ K[P HIFZ[ AFSLGF ;FT X~VFTGF JQFM"DF\ GLRM U]6MTZ HMJF D/[, K[P S\5GLGM VeIF;GF ;DIUF/F 
NZdIFGGM ;F{YL p\RM U]6MTZ JQF" Z__)v!_DF\ _P)$ HMJ D/[ K[P HIFZ[ ;F{YL GLRM U]6MTZ JQF" 
Z__Zv_#DF\ _PZ) HM. XSFI K[P 
 
;\IMÒT YI[, VG[ ;\IMÒT GCL YI[,L S\5GLVMG]\ lJ`,[QF6 
 8[A, G\P $P( DF\ NXF"J[,L VF\S0FSLI DFlCTL HMTF SCL XSFI S[ VeIF;DF\ ;DFJFI[,L 5F\R 
S\5GLVM 5{SL lGZDF S[lDS<; l,lD8[0 VG[ 8F8F S[lDS<; l,lD8[0 VF A\G[ S\5GLVM ;\IMÒT S\5GLVM K[P 
HIFZ[ 3|F\UW|F S[lDS<; JS"; l,lD8[0 (DCW) VG[ T]lTSMZLG V,S,L VG[ S[lDS<; l,lD8[0 (TAC) V[ 
lAG ;\IMÒT S\5GL K[P ;\IMÒT S\5GLVMDF\ SFRFDF,GF J[RF6 ;FY[GF U]6MTZG]\ lJ`,[QF6 HM.V[ TM VF 
S\5GLVMV[ VeIF;GF ;DIUF/M JQF" Z__!v_Z YL Z__)v!_ NZdIFG ;Z[ZFX _P$& SFRFDF,GF J[RF6 
;FY[GF U]6MTZ HMJF D/[ K[P H[GL ;ZBFD6LV[  VeIF;GF JQF" Z__)v!_  DF\ ;Z[ZFX U]6MTZ H[8,M T[ 
JQF"GM U]6MTZ HMJF D/[ K[P HIFZ[ VeIF;GF JQF" Z__!v_Z YL Z__#v_$ V[D S], +6 JQF"DF\ ;Z[ZFX 
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SFRFDF,GF J[RF6 ;FY[GF U]6MTZ SZTF\ VF JQFM"GM SFRFDF,GF J[RF6 ;FY[GF U]6MTZ VMKM HMJF D/[ K[P 
HIFZ[ VeIF;GF AFSLGF JQF" Z__$v_5 YL JQF" Z__(v_) GF JQFM"DF\ ;Z[ZFX SFRFDF,GF J[RF6 ;FY[GF 
U]6MTZ SZTF VF JQFM"GM SFRFDF,GF J[RF6 ;FY[GF U]6MTZG]\ 5|DF6 JWFZ[ HMJF D/[ K[P 
 VF H 5|DF6[ lAG ;\IMÒT S\5GLVMG]\ VeIF;GF ;DIUF/F JQF" Z__!v_Z YL JQF" Z__)v!_ 
NZdIFGG]\ ;Z[ZFX SFRFDF,GF J[RF6 ;FY[GF U]6MTZ _P$& HMJF D/[ K[P H[GL ;ZBFD6LV[ JQF" Z__!v_Z 
YL JQF" Z__#v_$ VG[ Z__5v_& YL JQF" Z__*v_(  ;]WL ;Z[ZFX SFRFDF,GF J[RF6 ;FY[GF U]6MTZ 
SZTF VF JQFM"G]\ SFRFDF,GF J[RF6 ;FY[GF U]6MTZ VMKM HMJF D/[ K[P HIFZ[ VeIF;GF AFSLGF JQF"  
Z__$v_54 Z__(v_) YL Z__)v!_ GF JQFM"DF\ ;Z[ZFX SFRFDF,GF J[RF6 ;FY[GF U]6MTZ SZTF VF 
JQFM"GM SFRFDF,GF J[RF6 ;FY[GF U]6MTZG]\ 5|DF6 JWFZ[ HMJF D/[ K[P 
 
8[A, G\Pv$P(P! 
SFRFDF,GF J[RF6 ;FY[GF  U]6MTZ G]\   VGMJF 5lZ1F6 
Source of 
Variation 
SS df MS F P-value F crit 
Rows 0.1293511 8 0.0161689 1.160435 0.35243507 2.2443984
Columns 0.2498889 4 0.0624722 4.4836076 0.005458584 2.6684361
Error 0.4458711 32 0.0139335       
Total 0.8251111 44         
 
 5|:T]T 8[A, G\P $P(P! VF56G[ läDFUL"I ANOVA 5lZ1F6G]\ 5lZ6FD NXF"J[ K[P ;DU| ZLT[ HMTF 
VF\S0FSLI DFlCTL VF56G[ U6TZL SZ[,L lS\DT H[ cc ;\XMWGGF ;DIUF/F NZdIFG ;M0F V[X S\5GLVMGF 
SFRFDF,GF J[RF6 ;FY[GF U]6MTZDF\ SM. O[ZOFZ GYLPcc Ho VF ptS<5GFG[ 8[A,GL D[/J[,L lS\DT ;FY[ 
;ZBFJTF U6TZL SZ[,L lS\DT !P!& HMJF D/[ K[P HIFZ[ T[GL 8[A, lS\DT ZPZ$ HMJF D/[ K[P VFD VCL\ 
Ho X}gI ptS<5GFGM l:JSFZ YFI K[P V[8,[ S[ VF56[ J{Sl<5S ptS<5GF H1 cc ;\XMWGGF ;DIUF/F 
NZdIFGF ;M0F V[X S\5GLVMGL GF6FSLI V;ZSFZSTFDF\ O[ZOFZ K[ V[8,[ S[ SFRFDF,GF J[RF6 ;FY[GF 
U]6MTZDF\ O[ZOFZ K[P cc   GM V:JLSFZ YFI K[P 
 HIFZ[ NZ[S S\5GLVMGF ;\XMWGGF ;DIUF/F NZdIFG J[RF6 5|J'l¿DF\ YI[,F 5lZJT"GM T5F;TF 
X}gI ptS<5GF HO cc GD}GFGL ;M0F V[X S\5GLVM JrR[ SFRFDF,GF J[RF6 ;FY[GF U]6MTZ DF\ SM. H O[ZOFZ 
GYLP cc T[ RSF;TF T[GL U6TZL SZ[,L lS\DT $P$( HMJF D/[ K[P HIFZ[ T[GL 8[A, lS\DT ZP&* K[P VFD4 
8[A, lS\DT SZTF U6TZL SZ[,L lS\DT JWFZ[ CMJFYL X}gI ptS<5GF H0 :JLSFZFX[ GlC T[YL J{Sl<5S 
ptS<5GF H1 cc GD}GFGL ;M0F V[X S\5GLVM JrR[ SFRFDF,GF J[RF6 ;FY[GF U]6MTZDF\ O[ZOFZ K[Pcc GM 
:JLSFZ YX[P 
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8[A, G\Pv$P(PZ 
SFRFDF,GF J[RF6 ;FY[GF U]6MTZG]\ V[Ov5lZ1F6 5lZ1F6 
  Variable 1 Variable 2 
Mean 0.4644444 0.4644444 
Variance 0.0035778 0.0045111 
Observations 9 9 
df 8 8 
F 0.7931034  
P(F<=f) one-tail 0.3754649  
F Critical one-
tail 0.290858  
 
 F 5lZ1F6GL U6TZL 5|:T]T 8[A, G\P $P(PZ äFZF NXF"JJFDF\ VFJL K[P H[ D]HA ;\IMÒT YI[,L 
S\5GLVMGL ;Z[ZFX _P$& HMJF D/[ K[P HIFZ[ ;\IMÒT GCL YI[,L S\5GLVMGL ;Z[ZFX _P$& HMJF D/[ K[P 
VFD YJF 5FK/G]\ D]bI SFZ6 HM.V[ TM ;\IMÒT YI[,L S\5GLVMGF SFRFDF,GF J[RF6 ;FY[GF U]6MTZDF\ 
VgI W\WFSLI 5|J'l¿GM 56 ;DFJ[X YFI K[P lJR,GM HMTF ;\IMÒT YI[,L S\5GLVMG]\ lJR,G ;\IMÒT GlC 
YI[,L S\5GLVM SZTF VMK] K[P F GL U6TZL SZ[, lS\DT _P*) HMJF D/[ K[P H[ F GL 8[A, lS\DT _PZ) 
SZTF JWFZ[ K[P T[YL X}gI ptS<5GF Ho cc ;\IMÒT YI[,L VG[ ;\IMÒT GlC YI[,L S\5GLVM JrR[ 
SFRFDF,GF J[RF6 ;FY[GF U]6MTZDF\ SM. H O[ZOFZ GYLP cc :JLSFZFX[ GCL\P VG[ T[YL J{Sl<5S ptS<5GF H1 
cc ;\IMÒT YI[, VG[ ;\IMÒT GCL YI[,L S\5GLVM JrR[ SFRFDF,GF J[RF6 ;FY[GF U]6MTZ O[ZOFZ K[Pcc 
:JLSFZJFDF\ VFJX[ P 
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 GOM V[ SM. 56 W\WFG]\ D]bI VG[ V\lTD wI[I CMI K[P lC;FAL ãlQ8SM6YL HM.V[ TM GOM V[ 
RMSS; ;DIUF/FGL S], VFJS VG[ S], BR"GM TOFJT K[P GOM V[ W\WFGL ;O/TFG]\ A[ZMDL8Z SC[JFI K[Ps!f 
 ,M0" S[.g;GF H6FjIF D]HA ccGOM V[ W\WFNFZL ;FC;G]\ RF,S A/ K[Pcc sZfSM.56 W\WFGL ;O/TF 
VG[ Vl:TtJGM VFWFZ T[GL SDFJFGL XlST 5Z ZC[,M CMI K[P VFD4 HM W\WM GOM D[/JJFDF\ lGQO/ lGJ0[ TM 
W\WFDF\ SZ[,] D}0L ZMSF6 SM. J/TZ VF5L XSFT] GYLP VG[ W\WFM S|DXo A\W YJF TZO VFU/ UlT SZ[ K[P 
 GOM V[ W\WFGM VFtDF K[P T[GL U[ZCFHZLDF\ W\WFG[ ÒJF0L XSFI GlCP W\WFGF ;\RF,SM V[ DCTD 
GOFGM pN[X ZFBJM IMuI K[Ps#f 5Z\T] GOFG]\ VFJ] DCTDLSZ6 ;FDFÒS lJSF;GF EMU[ G CMJ\] HM.V[P 
lJSl;T bIF, D]HA W\WFDF\ GOM 5|F%T SZL ;FYM;FY ;FDFÒS lJSF;G[ DCtJ VF5JFYL VY"T\+DF\ ;]WFZM 
,FJL XSFI K[P VFD GOFG]\ DCtJ DF+ lC;FAL GOF 5]ZT] H GlC 5Z\T] ;FDFÒS GOM S[ ZFQ8=LI GOF ;FY[ 
;\S/FI[,]\ K[Ps$f 
 GOM V[ W\WFNFZL V[SD p5Z DFl,SLGM V\S]X lD,STMDF\ SZJFDF\ VFJ[,F D}0L ZMSF6G]\ J/TZ4 
,[6NFZM4 ;,FDTL UF/M4 SZJ[ZFGL HMUJF. JU[Z[ AFATMGL SFI"1FDTFGL DF5N\0GL 5|lS|IF K[P GOM V[ DF+ 
DFl,SLGL D}0LGF J/TZGF\ ;\NE"DF\ H GlC 5Z\T] ;DU| W\WFGL GOFSFZSTF ;FY[ ;\A\WLT AFAT K[Ps5f 
 
5PZ GOFSFZSTFGM bIF, 
 GOFSFZSTFGM ;FDFgI VY" W\WFDF\ GOM SDFJFGL 1FDTF S[ XlST V[D SlC XSFI GOFSFZSTF V[ A[ 
XaNMG]\ ;\IMHG K[P 
 Profitability = 'Profit' + 'ability' 
 GOM SDFJJF DF8[ lC;FAL ãQ8LSM6YL S], BR"G[ S], VJFSDF\YL AFN SZJFDF\ VFJ[ K[P 1FDTFGM VY" 
SDFJJFGL XlST S[ SFDULZLGM N[BFJ V[D SCL XSFIP GOM V[ VFJSDF\YL ;HF"I K[P HIFZ[ GOFSFZSTF V[ 
W\WFGL GOM SDFJJFGL 1FDTFDF\YL pNEJ[ K[P VFD GOM V[ 5|tI1F bIF, K[P HIFZ[ GOFSFZSTF V[ 5ZM1F bIF, 
K[P GOM V[ ;DU| JQF" NZdIFG SZJFDF\ VFJ[,F jIJCFZMDF\YL pNEJTF GF6FlSI 5lZ6FDGL l:YlT ;}RJ[ K[P 
GOFSFZSTFG]\ lJ`,[QF6 V[ A[ DCtJGF 5|`GMG]\ DF5N\0 K[Ps&f 
 s!f GOFSFZSTFGM VWFZ X]\ m 
 sZf GOFSFZSTF S[D DF5L XSFI m 
 5|YD lS:;FDF\ GOFSFZSTF SFI"SFZL GOF S[ RMbBF GOFG[ VFWFZ[ DF5L XSFIP SFI"SFZL GOFDF\ 
;FDFgI ZLT[ lAGSFI"SFZL VFJS VG[ BR" wIFGDF\ ,[JFTF GYLP HIFZ[ RMbBF GOFGF bIF,DF\ TDFD SFI"SFZL 
VG[ lAGSFI"SFZL VFJS VG[ BR" wIFGDF\ ,[JFI K[P ,F\AFUF/FGF ãlQ8SM6YL HM.V[ TM GOFSFZSTFGF bIF, 
DF8[ SFI"SFZL GOFGM U]6MTZ wIFGDF\ ,. XSFIP 
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 RMbBF GOFGL U6TZL GLR[ D]HAGL V,U V,U SFZ6MYL 56 SZL XSFIPs*f 
 s!f jIFH VG[ SZJ[ZF 5C[,FGM RMbBM GOM 
 sZf SZJ[ZF 5C[,FGM RMbBM GOM 
 s#f SZJ[ZF AFNGM RMbBM GOM 
 
5P# ;M0F V[X pnMUGL GOFSFZSTFG]\ lJ`,[QF6 
 EFZTDF\ ;M0F V[X pnMUGL GOFSFZSTFG]\ lJ`,[QF6 GF6FSLI ;\RF,G VG[ X[ZCM<0ZGF ãlQ8SM6YL 
SZJFDF\ VFJ[ K[P GOFSFZSTF V[ GOFvG}SXFG BFT]\ VG[ 5FSF ;ZJ{IFGL S[8,LS XZTMG[ VFWFZ[ DF5JFDF\ VFJ[ 
K[P 
 
GF6FlSI ;\RF,GGF ãlQ8SM6YL GOFSFZSTF 
 W\WFNFZL ;FC;DF\ GF6FSLI ;\RF,S p\RL S[ GLRL GOFSFZSTFG[ ;F{YL JW] DCtJ VF5[ K[P VG[ T[GF 
SFZ6MGL ;TT GÒS ZC[ K[P GF6FSLI ;\RF,S ;TT W\WFGL 5lZl:YlTG[ wIFGDF\ ZFBL GOFSFZSTFG]\ DF5N\0 
D[/JTM CMI K[P GF6FSLI ;\RF,SGF ãlQ8SM6YL EFZTGF ;M0F V[X pnMUDF\ GOFSFZSTFG]\ lJ`,[QF6 GLR[GF 
U]6MTZMG[ VFWFZ[ SZJFDF\ VFJ[ K[P 
 s!f S], GOFGM U]6MTZ 
 sZf SFI"SFZL GOFGM U]6MTZ 
 s#f ZMSF6 5Z J/TZGM NZ 
 
5P#P! S], GOFGM U]6MTZ 
 VF U]6MTZ J[RF6 ;FY[GM S], GOFGM 8SFJFZL ;\A\W :5Q8 SZ[ K[P VF U]6MTZ S], GOF VG[ J[RF6G[ 
VFWFZ[ D[/JJFD\F VFJ[ K[P V[8,[ S[ S], J[RF6DF\YL U|FCS[ 5ZT SZ[, DF, AFN SZL RMbB] J[RF6 D[/JJFDF\ 
VFJ[ K[P VF U]6MTZ W\WFGF lJlJW SFIM" DF8[ DCtJGM K[P S], GOFGM GLRM U]6MTZ GLR[ J[RF6 SFI"1FDTF4 
pt5FNGGL p\RL 50TZ4 p\RL J[RF6 lS\DT VG[ lAG V;ZSFZS ;\RF,GG]\ 5lZ6FD K[P GF6FSLI ;\RF,S[ S], 
GOFGF GLRF U]6MTZGF VFJF SFZ6M XMWL T[GM IMuI pS[, D[/JL W\WFGL 5lZl:YlTDF\ ;]WFZM ,FJJM HM.V[P 
 S], GOFG]\ p\R] 5|DF6 V[ W\WFGL p\RL SFI"1FDTFG]\ DF5N\0 K[P H[ GLR[GF ;]+ äFZF D[/JJFDF\ VFJ[ K[P 
100×S,]  GOMS,]  GOFGM U6] MTZ
RMbB] JR[ F6
=  
  VF ;\XMWG VeIF;DF\ ;DFI[,L S\5GLVMGF S], GOFGF U]6MTZGL 8SFJFZL S[ VF\S0FSLI DFlCTL 
8[A, G\P 5P! DF\ NXF"J[,L K[P VeIF;GF  ;DU|   ;M0FV[X  V[SDGL ;Z[ZFX = _P_! K[P 
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8[A, G\ v 5P! 
S], GOFGM U]6MTZ 
 




lAG ;\IMÒT V[SD 
;Z[ZFX
2001-02 0.21 0.25 0.23 0.10 0.20 0.03 0.11
2002-03 0.21 0.26 0.24 0.07 0.19 0.04 0.10
2003-04 0.31 0.19 0.25 0.07 0.16 -0.07 0.05
2004-05 0.28 0.20 0.24 0.07 0.18 0.00 0.08
2005-06 0.26 0.19 0.23 0.09 0.28 0.07 0.15
2006-07 0.12 0.20 0.16 0.09 0.26 -0.08 0.09
2007-08 0.19 0.32 0.26 0.11 0.20 -1.79 -0.49
2008-09 0.12 0.10 0.11 0.07 0.16 -1.74 -0.50
2009-10 0.18 0.14 0.16 0.14 0.16 -2.92 -0.87
S], 1.88 1.85 1.87 0.81 1.79 -6.46 -1.29
;Z[ZFX 0.21 0.21 0.21 0.09 0.20 -0.72 -0.14
s5|Fl%T:YFG o VeIF; C[9/GL ;M0FV[X S\5GLVMGF JFlQF"S VC[JF, JQF" Z__!v_Z YL Z__)v!_f  
  
RF8" G\ v  5P! 













































s5|Fl%T:YFG o VeIF; C[9/GL ;M0FV[X S\5GLVMGF JFlQF"S VC[JF, JQF" Z__!v_Z YL Z__)v!_f 
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GLZDF S[lDS, l,lD8[0   
GLZDF S[lDS, l,lD8[0 ;DU| VeIF;GF JQFM"DF\ S], GOFGM p\RM U]6MTZ 5|F%T SZ[, K[P JQF" 
Z__#v_$ DF\ _P#$4 VG[ JQF" Z__$v_5 DF\ _PZ( H[8,M S], GOFGM U]6MTZ HM. XSFI K[P HIFZ[ JQF" 
Z__&v_* VG[ Z__(v_) DF\ S], GOFGM U]6MTZ ;F{YL GLRM V[8,[ S[ _P!Z HMJF D/[ K[P S\5GLGM 
;Z[ZFX S], GOFGM U]6MTZ _PZ! D}<I NXF"J[ K[P 
 
8F8F S[lDS<; l,lD8[0 
 8F8F S[lDS<; l,lD8[0GL S], GOFGF U]6MTZGL 8SFJFZL HM.V[ TM VF S\5GLV[ JQF" Z__!v_Z4 
Z__Zv_# VG[ Z__*v_( DF\ VG]S|D[ _PZ54 _PZ& VG[ _P#Z H[8,M p\RM S], GOFGM U]6MTZ 5|F%T SZ[, 
K[P HIFZ[ VeIF;GF AFSLGF JQFM"DF\ S\5GLGM S], GOFGM U]6MTZ ;Z[ZFX S], GOFGF U]6MTZ _PZ! YL VMKL 
8SFJFZL NXF"J[ K[P VFD VF JQFM"DF\ S\5GLV[ RMbBF J[RF6GL ;ZBFD6LV[ S], GOM VMKM 5|F%T SZ[, K[P T[D 
SCL XSFIP 
 
W|F\UW|F S[lD<S; JS"; l,lD8[0 
 W|F\UW|F S[lD<S; JS"; l,lD8[0GL (DCW) S], GOFGF U]6MTZGL l:YlT HM.V[ TM VeIF;GF 
;DIUF/F NZdIFG S\5GLV[ ;Z[ZFX _P_) H[8,M S], GOFGM U]6MTZ 5|F%T SZ[, K[P JQF" Z__!v_Z4 
Z__*v_( VG[ Z__)v!_ DF\ VG]S|D[ VF U]6MTZ _P!_4 _P!! VG[ _P!$ D}<I NXF"J[ K[P H[ p\RL 
GOFSFZSTF U6L XSFIP HIFZ[ VgI JQFM"DF\ S], GOFGM U]6MTZ ;Z[ZFX S[ ;Z[ZFXYL VMK] D}<I NXF"J[ K[P 
 
U]HZFT C[JL S[DLS<; l,lD8[0 
 U]HZFT C[JL S[DLS<; l,lD8[0GL S], GOFGF U]6MTZGL ;Z[ZFX _PZ_ K[P HIFZ[ JQF" Z__&v_* DF\ 
U]6MTZ _PZ& VG[ JQF" Z__5v_& DF\ _PZ( H[8,]\ p\R] D}<I S[ 8SFJFZL NXF"J[ K[P VF 8SFJFZL p\RL 
GOFSFZSTFG]\ DF5N\0 SC[JFX[ VeIF;GF AFSLGF JQFM"DF\ S\5GLGF S], GOFGM U]6MTZ ;Z[ZFX U]6MTZ H[8,M S[ 
T[GFYL VMKM HMJF D/[ K[P S\5GLV[ JQF" Z__#v_$4 Z__(v_) VG[ Z__)v!_ DF\ RMbBF J[RF6GF 
;\NE"DF\ ;F{YL VMKM S], GOM D[/J[, K[P T[ ;\A\lWT JQF"GF S], GOFGF U]6MTZ 5{SL HM. XSFI K[P 
 
T]lTSMZLG V,S,L VG[ S[lDS<; l,lD8[0 
T]lTSMZLG V,Sl, VG[  S[lDS, l,lD8[0GL (TAC) S], GOFGF U]6MTZGL 5lZl:YlT V5JFN ~5 
JQFM"G[ AFN SZTF G]SXFGL H NXF"J[ K[P S\5GLV[ VeIF;GF V\lTD +6 JQF"DF\ H[ ;F{YL JW] G}S;FGL NXF"JL K[P 
H[ VG]S|D[ v!P*)4 v!P*$ VG[ vZP)Z H[8,]\ D}<I NXF"J[ K[P S\5GLG]\ ;DU| lR+ HMTF\ V[D SCL XSFI S[ 
S\5GL T[GF RMbBF J[RF6GF ;\NE"DF\ VeIF;GF ;DIUF/F NZdIFG GOM D[/JJFDF\ ,UEU lGQO/ ZCL K[P 
VG[ 5lZ6FD[ S\5GLGM S], GOFGM ;Z[ZFX U]6MTZ v_P*Z H[8,]\ GSFZFtDS D}<I NXF"J[ K[P 
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;\IMÒT YI[, VG[ ;\IMÒT GCL YI[,L S\5GLVMG]\ lJ`,[QF6o 
8[A, G\ v 5P! DF\ NXF"J[,L VF\S0FSLI DFlCTL HMTF SCL XSFI S[ VeIF;DF\ ;DFJFI[,L 5F\R 
S\5GLVM 5{SL lGZDF S[lDS<; l,lD8[0 VG[ 8F8F S[lDS<; l,lD8[0 VF A\G[ S\5GLVM ;\IMÒT S\5GLVM K[P 
HIFZ[ 3|F\UW|F S[lDS<; JS"; l,lD8[0 (DCW) ,U]HZFT C[JL S[lDS<; l,lD8[0 (GHCL)   VG[ T]lTSMZLG 
V,S,L VG[ S[lDS<; l,lD8[0 (TAC) V[ lAG ;\IMÒT S\5GL K[P ;\IMÒT S\5GLVMDF\ S], GOFGF U]6MTZG]\ 
lJ`,[QF6 HM.V[ TM VF S\5GLVMV[ VeIF;GF ;DIUF/M JQF" Z__!v_Z YL Z__)v!_ NZdIFG ;Z[ZFX 
_PZ!  S], GOFGM U]6MTZ HMJF D/[ K[P H[GL ;ZBFD6LV[    JQF" Z__&v_* VG[  Z__(v_) YL JQF" 
Z__)v!_ ;]WL  ;Z[ZFX S], GOFGF U]6MTZ SZTF\ VF JQFM"DF\  S], GOFGF[ U]6MTZ VMKM  HMJF D/[ K[P 
HIFZ[  AFSLGF  JQF" Z__!v_Z YL Z__5v_& VG[  Z__*v_( GF JQFM"DF\ ;Z[ZFX S], GOFGF U]6MTZ 
SZTF VF JQFM"DF\   S], GOFGF U]6MTZ G]\  5|DF6 JWFZ[ HMJF D/[ K[P 
 VF H 5|DF6[ lAG ;\IMÒT S\5GLVMG]\ VeIF;GF ;DIUF/F JQF" Z__!v_Z YL JQF" Z__)v!_ 
NZdIFGG]\ ;Z[ZFX S], GOFGF U]6MTZ  v_P!$ HMJF D/[ K[P H[GL ;ZBFD6LV[  JQF" Z__*v_( YL JQF" 
Z__)v!_ ;]WL ;Z[ZFX S], GOFGF U]6MTZ SZTF VF JQFM"G]\ S], GOFGF[ U]6MTZ VMKM  HMJF D/[ K[P HIFZ[ 
AFSLGF JQF" Z__!v_Z YL Z__&v_* GF JQFM"DF\ ;Z[ZFX S], GOFGF U]6MTZ SZTF VF JQFM"DF\  S], GOFGF 
U]6MTZG]\ 5|DF6 JWFZ[ HMJF D/[ K[P 
8[A, G\Pv 5P!P! 
S], GOFGF U]6MTZG]\    VGMJF 5lZ1F6 
Source of 
Variation SS df MS F P-value F crit 
Rows 2.244659 8 0.280582 1.123958 0.374096 2.244398
Columns 5.83408 4 1.45852 5.842544 0.001201 2.668436
Error 7.988411 32 0.249638       
Total 16.06715 44         
 
 5|:T]T 8[A, G\P 5P!P! VF56G[  läDFUL"I ANOVA 5lZ1F6G]\ 5lZ6FD NXF"J[ K[P ;DU| ZLT[ 
HMTF VF\S0FSLI DFlCTL VF56G[ U6TZL SZ[,L lS\DT H[ cc;\XMWGGF ;DIUF/F NZdIFG ;M0F V[X 
S\5GLVMGF S], GOFGF U]6MTZ DF\ SM. O[ZOFZ GYLP cc  Ho VF ptS<5GFG[  8[A,GL D[/J[,L lS\DT ;FY[ 
;ZBFJTF U6TZL SZ[,L lS\DT !P!Z HMJF D/[ K[P HIFZ[ T[GL 8[A, lS\DT ZPZ$ HMJF D/[ K[P VFD VCL\ 
Ho X}gI ptS<5GFGM  l:JSFZ YFI K[P V[8,[ S[ VF56[ J{Sl<5S ptS<5GF H1 cc ;\XMWGGF ;DIUF/F 
NZdIFGF ;M0F V[X S\5GLVMGL GF6FSLI V;ZSFZSTFDF\ O[ZOFZ K[ V[8,[ S[ S], GOFGF U]6MTZ DF\ O[ZOFZ K[Pcc  
GM  V:JLSFZ YFI K[P 
 HIFZ[ NZ[S S\5GLVMGF ;\XMWGGF ;DIUF/F NZdIFG S], GOFGF U]6MTZ DF\ YI[,F 5lZJT"GM 
T5F;TF X}gI ptS<5GF HO cc GD}GFGL ;M0F V[X S\5GLVM JrR S], GOFGF U]6MTZ DF\ SM. H O[ZOFZ GYLPcc 
T[ RSF;TF T[GL U6TZL SZ[,L lS\DT 5P($ HMJF D/[ K[P HIFZ[ T[GL 8[A, lS\DT ZP&* K[P VFD4 8[A, 
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lS\DT SZTF U6TZL SZ[,L lS\DT JWFZ[ CMJFYL X}gI ptS<5GF H0 :JLSFZFX[ GlC\ T[YL J{Sl<5S   ptS<5GF 
H1 ccGD}GFGL ;M0F V[X S\5GLVM JrR[ S], GOFGF U]6MTZ DF\ O[ZOFZ K[Pcc GM :JLSFZ YX[P 
 
8[A, G\Pv 5P!PZ 
 S], GOFGF U]6MTZ G]\ V[Ov5lZ1F6  
  Variable 1 Variable 2 
Mean 0.207222 -0.14285 
Variance 0.002588 0.14218 
Observations 9 9 
df 8 8 
F 0.018204  
P(F<=f) one-tail 3.42E-06  
F Critical one-
tail 0.290858   
 
 F 5lZ1F6GL U6TZL 5|:T]T 8[A, G\P 5P!PZ äFZF NXF"JJFDF\ VFJL K[P H[ D]HA ;\IMÒT YI[,L 
S\5GLVMGL ;Z[ZFX _PZ! K[P HIFZ[ ;\IMÒT GCL YI[,L S\5GLVMGL ;Z[ZFX v_!$ K[P VFD YJF 5FK/G]\ 
D]bI SFZ6 HM.V[ TM ;\IMÒT YI[,L S\5GLVMGF S], GOFGF U]6MTZDF\ VgI W\WFSLI 5|J'l¿GM 56 ;DFJ[X 
YFI K[P lJR,GM HMTF ;\IMÒT YI[,L S\5GLVMG]\ lJR,G ;\IMÒT GlC YI[,L S\5GLVM SZTF VMK]  K[P F 
GL U6TZL SZ[, lS\DT _P_Z HMJF D/[ K[P H[ F GL 8[A, lS\DT _PZ) SZTF VMKL  K[P T[YL X}gI ptS<5GF 
Ho cc ;\IMÒT YI[,L VG[ ;\IMÒT GlC YI[,L S\5GLVM JrR[  S], GOFGF U]6MTZDF\ SM. H O[ZOFZ GYLPcc  
:JLSFZFX[ P VG[ T[YL J{Sl<5S ptS<5GF H1  cc ;\IMÒT YI[, VG[ ;\IMÒT GCL YI[,L S\5GLVM  JrR[  S], 
GOFGF  U]6MTZ DF\ O[ZOFZ K[Pcc :JLSFZJFDF\ VFJX[ GCLP 
 
5P#PZ SFI"SFZL GOFGM U]6MTZ 
 VF U]6MTZ W\WFGF RMbBF J[RF6 VG[ SFI"SFZL GOF JrR[GM 8SFJFZL ;\A\W NXF"J[ K[P ALÒ ZLT[ VF 
GOFGL 3;FZF VG[ SZJ[ZF 5C[,FGF GOF TZLS[ 56 VM/BFJL XSFIP HIFZ[ SFI"SFZL GOFGM U]6MTZ ;TT p\RM  
VFJTM CMI tIFZ[ SFDULZL SFI"1FD VG[ V;ZSFZS ZCL K[ T[D SCL XSFIP VF U]6MTZ GLR[GF ;]+ äFZF 
D[/JJFDF\ VFJ[ K[P 
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lGZDF S[lDS<; l,lD8[0 
lGZDF S[lDS<; l,lD8[0[ VeIF;GF ;DIUF/F NZdIFG ;Z[ZFX _PZ# H[8,M SFI"SFZL GOFGM U]6MTZ 
5|F%T SZ[, K[P JQF" Z__#v_$ DF\ VF U]6MTZ _P##4   JQF" Z__!v_Z VG[ JQF" Z__5v_& DF\ VF 
U]6MTZ _PZ* G]\ ;DFG D}<I NXF"J[ K[P H[ ;Z[ZFX SZTF JWFZ[ SFI"SFZL GOM SCL XSFIP 
  
8F8F S[lDS<; l,lD8[0[ 
8F8F S[lDS<; l,lD8[0[ VeIF;GF ;DIUF/F NZdIFG RMbBF J[RF6GF ;\NE"DF\ JQF" Z__!v_Z DF\  
_P#5 VG[ JQF" Z__Zv_# VG[ Z__*v_( DF\ _P## H[8,L p\RL GOFSFZSTF 5|F%T SZ[, K[P HIFZ[ 
VeIF;GF VgI JQFM"DF\ S\5GLGF\ SFI"SFZL GOFGM U]6MTZ ;Z[ZFX  _PZ$ SZTF GLR] 5|DF6 NXF"J[ K[P 
  
W|F\UW|F S[lD<S; JS"; l,lD8[0  
VeIF;DF\ ;DFJFI[,L lJlJW S\5GLVM 5{SL W|F\UW|F S[lDS<; JS"; l,lD8[0GM SFI"SFZL GOFGM ;Z[ZFX 
U]6MTZ _P!! D}<I NXF"J[ K[P S\5GLV[ RMbBF J[RF6GF ;\NE"DF\ VeIF;GF\ V\lTD JQF" Z__)v!_ DF_P!( 
H[8,M p\RM SFI"SFZL GOM 5|F%T SZ[, K[P HIFZ[ JQF" Z__*v_( DF\ _P!# VG[ JQF" Z__!v_Z DF\ SFI"SFZL 
GOFGL 8SFJFZL _P!Z D}<I NXF"J[ K[P H[ ;Z[ZFX SZTF JW] U6L XSFIP VeIF;GF AFSLGF JQFM"DF\ S\5GLGM 
SFI"SFZL GOM ;Z[ZFX _P!! SZTF VMKM HMJF D/[ K[P 
 
U]HZFT C[JL S[DLS<; l,lD8[0  
 U]HZFT C[JL S[DLS<; l,lD8[0DF\ (GHCL) ;Z[ZFX SFI"SFZL GOFGM U]6MTZ _PZ5 HMJF D/[ K[P 
S\5GLV[ VeIF;GF JQFM"DF\ RMbBF J[RF6GL ;ZBFD6LV[ ,UEU Z5 @  H[8,M SFI"SFZL GOM 5|F%T SZ[, K[P 
T[D SCL XSFIP V[8,[ S[ S\5GLGL GOFSFZSTF p\RL HMJF D/[ K[P S\5GLV[ JQF" Z__5v_& DF\ _P#! VG[ JQF" 
Z__&v_* DF_P#_ H[8,L GOFSFZSTF 5|F%T SZ[, K[P S\5GLV[ V5JFN ~5 JQF" Z__#v_$ DF\ ;F{YL VMKM 
SFI"SFZL GOM D[/J[, K[P ALÒ ZLT[ SCLV[ TM S\5GL VeIF;GF ;DIUF/F NZdIFG p\RM SFDULZL GOM 
D[/JJFDF\ VG[ ;FWGMGL SFI"1FDTFGM z[Q9 p5IMU SZJFDF\ ;O/ ZC[ K[ T[D SCL XSFIP 
 
T]lTSMZLG V,S,L VG[ S[lDS<; l,lD8[0 (TAC) 
  T]lTSMZLG V,S,L VG[ S[lDS<; l,lD8[0 (TAC) GM SFI"SFZL GOFGM U]6MTZ HM.V[ TM VeIF;GF 
5|YD K JQF" NZdIFG S\5GLV[ 5|DF6DF\ 9LS 9LS SCL XSFI T[8,M SFI"SFZL GOM 5|F%T SZ[, K[P 5Z\T] RMÞ; 
SFZ6M ;Z VeIF;GF V\lTD +6 JQFM" NZdIFG S\5GLG]\ 5lZ6FD G]S;FGLGL l:YlT NXF"J[ K[P H[G[ 5lZ6FD[ 
S\5GLG]\ ;Z[ZFX SFDULZL GOFGM U]6MTZ -_P$Z H[8,\] GSFZFtDS D}<I NXF"J[ K[;DU| pnMUGL SFDULZL 
GOFGF U]6MTZGL ;Z[ZFX _P_( HM. XSFI K[P VFD YJF 5FK/G]\ SFZ6 T]lTSMZLG S\5GLGF VMKF GOF S[ 
G]S;FGLGL l:YlT U6L XSFIP 
 




8[A, G\ v 5PZ 
SFI"SFZL GOFGM U]6MTZ 
 




lAG ;\IMÒT V[SD 
;Z[ZFX
2001-02 
0.27 0.35 0.31 0.12 0.27 0.17 0.19
2002-03 
0.24 0.33 0.29 0.09 0.23 0.14 0.15
2003-04 
0.33 0.21 0.27 0.08 0.20 0.00 0.09
2004-05 
0.29 0.21 0.25 0.08 0.22 0.04 0.11
2005-06 
0.27 0.20 0.24 0.10 0.31 0.11 0.17
2006-07 
0.13 0.21 0.17 0.10 0.30 0.07 0.16
2007-08 
0.20 0.33 0.27 0.13 0.26 -1.14 -0.25
2008-09 
0.14 0.12 0.13 0.10 0.23 -1.13 -0.27
2009-10 
0.20 0.18 0.19 0.18 0.25 -2.05 -0.54
S], 
2.07 2.14 2.11 0.98 2.27 -3.79 -0.18
;Z[ZFX 
0.23 0.24 0.23 0.11 0.25 -0.42 -0.02
s5|Fl%T:YFG o VeIF; C[9/GL ;M0FV[X S\5GLVMGF JFlQF"S VC[JF, JQF" Z__!v_Z YL Z__)v!_f  
 VeIF;GF  ;DU|   ;M0FV[X  V[SDGL ;Z[ZFX = _P_( 
 
;\IMÒT YI[, VG[ ;\IMÒT GCL YI[,L S\5GLVMG]\ lJ`,[QF6o 
8[A, G\ v 5PZ DF\ NXF"J[,L VF\S0FSLI DFlCTL HMTF SCL XSFI S[ VeIF;DF\ ;DFJFI[,L 5F\R 
S\5GLVM 5{SL lGZDF S[lDS<; l,lD8[0 VG[ 8F8F S[lDS<; l,lD8[0 VF A\G[ S\5GLVM ;\IMÒT S\5GLVM K[P 
HIFZ[ 3|F\UW|F S[lDS<; JS"; l,lD8[0 (DCW) ,U]HZFT C[JL S[lDS<; l,lD8[0 (GHCL)   VG[ T]lTSMZLG 
V,S,L VG[ S[lDS<; l,lD8[0 (TAC) V[ lAG ;\IMÒT S\5GL K[P ;\IMÒT S\5GLVMDF\ SFI"SFZL GOFGF 
U]6MTZG]\ lJ`,[QF6 HM.V[ TM VF S\5GLVMV[ VeIF;GF ;DIUF/M JQF" Z__!v_Z YL Z__)v!_ NZdIFG 
;Z[ZFX _PZ!  SFI"SFZL GOFGM U]6MTZ HMJF D/[ K[P H[GL ;ZBFD6LV[    JQF" Z__&v_* VG[  
Z__(v_) YL JQF" Z__)v!_ ;]WL  ;Z[ZFX SFI"SFZL GOFGF U]6MTZ SZTF\ VF JQFM"DF SFI"SFZL GOFGF[ 
U]6MTZ VMKM  HMJF D/[ K[P HIFZ[  AFSLGF  JQF" Z__!v_Z YL Z__5v_& VG[  Z__*v_( GF JQFM"DF\ 
;Z[ZFX SFI"SFZL GOFGF U]6MTZ SZTF VF JQFM"DF\   SFI"SFZL GOFGF U]6MTZ G]\  5|DF6 JWFZ[ HMJF D/[ K[P 
 VF H 5|DF6[ lAG ;\IMÒT S\5GLVMG]\ VeIF;GF ;DIUF/F JQF" Z__!v_Z YL JQF" Z__)v!_ 
NZdIFGG]\ ;Z[ZFX SFI"SFZL GOFGF U]6MTZ  v_P!$ HMJF D/[ K[P H[GL ;ZBFD6LV[  JQF" Z__*v_( YL JQF" 
Z__)v!_ ;]WL ;Z[ZFX SFI"SFZL GOFGF U]6MTZ SZTF VF JQFM"G]\ SFI"SFZL GOFGF[ U]6MTZ VMKM  HMJF D/[ 
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K[P HIFZ[ AFSLGF JQF" Z__!v_Z YL Z__&v_* GF JQFM"DF\ ;Z[ZFX SFI"SFZL GOFGF U]6MTZ SZTF VF 
JQFM"DF SFI"SFZL GOFGF U]6MTZG]\ 5|DF6 JWFZ[ HMJF D/[ K[P 
 
8[A, G\Pv 5PZP! 
SFI"SFZL GOFGF U]6MTZG]\    VGMJF 5lZ1F6 
Source of 
Variation SS df MS F P-value F crit 
Rows 1.170042 8 0.146255 1.117589 0.37798 2.244398
Columns 2.958892 4 0.739723 5.652491 0.001473 2.668436
Error 4.187735 32 0.130867       
Total 8.316669 44         
 
 5|:T]T 8[A, G\P 5PZP! VF56G[  läDFUL"I ANOVA 5lZ1F6G]\ 5lZ6FD NXF"J[ K[P ;DU| ZLT[ 
HMTF VF\S0FSLI DFlCTL VF56G[ U6TZL SZ[,L lS\DT H[ cc;\XMWGGF ;DIUF/F NZdIFG ;M0F V[X 
S\5GLVMGF SFI"SFZL GOFGF U]6MTZ DF\ SM. O[ZOFZ GYLP cc  Ho VF ptS<5GFG[  8[A,GL D[/J[,L lS\DT ;FY[ 
;ZBFJTF U6TZL SZ[,L lS\DT !P!Z HMJF D/[ K[P HIFZ[ T[GL 8[A, lS\DT ZPZ$ HMJF D/[ K[P VFD VCL\ 
Ho X}gI ptS<5GFGM  l:JSFZ YFI K[P V[8,[ S[ VF56[ J{Sl<5S ptS<5GF H1 cc ;\XMWGGF ;DIUF/F 
NZdIFGF ;M0F V[X S\5GLVMGL GF6FSLI V;ZSFZSTFDF\ O[ZOFZ K[ V[8,[ S[SFI"SFZL GOFGF U]6MTZ DF\ O[ZOFZ 
K[Pcc GM  V:JLSFZ YFI K[P 
 HIFZ[ NZ[S S\5GLVMGF ;\XMWGGF ;DIUF/F NZdIFG SFI"SFZL GOFGF U]6MTZ DF\ YI[,F 5lZJT"GM 
T5F;TF X}gI ptS<5GF HO cc GD}GFGL ;M0F V[X S\5GLVM JrR SFI"SFZL GOFGF U]6MTZ DF\ SM. H O[ZOFZ 
GYLPcc T[ RSF;TF T[GL U6TZL SZ[,L lS\DT 5P&5 HMJF D/[ K[P HIFZ[ T[GL 8[A, lS\DT ZP&* K[P VFD4 
8[A, lS\DT SZTF U6TZL SZ[,L lS\DT JWFZ[ CMJFYL X}gI ptS<5GF H0 :JLSFZFX[ GlC\ T[YL J{Sl<5S   
ptS<5GF H1 ccGD}GFGL ;M0F V[X S\5GLVM JrR[SFI"SFZL GOFGF U]6MTZ DF\ O[ZOFZ K[Pcc GM :JLSFZ YX[P 
 
8[A, G\Pv 5PZPZ 
 SFI"SFZL GOFGF U]6MTZ G]\ V[Ov5lZ1F6  
  Variable 1 Variable 2 
Mean 0.233889 -0.01993 
Variance 0.003467 0.069533 
Observations 9 9 
df 8 8 
F 0.049867  
P(F<=f) one-tail 0.000159  
F Critical one-
tail 0.290858   
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 F 5lZ1F6GL U6TZL 5|:T]T 8[A, G\P 5PZPZ äFZF NXF"JJFDF\ VFJL K[P H[ D]HA ;\IMÒT YI[,L 
S\5GLVMGL ;Z[ZFX _PZ# K[P HIFZ[ ;\IMÒT GCL YI[,L S\5GLVMGL ;Z[ZFX v_P_Z K[P VFD YJF 5FK/G]\ 
D]bI SFZ6 HM.V[ TM ;\IMÒT YI[,L S\5GLVMGF SFI"SFZL GOFGF U]6MTZDF\ VgI W\WFSLI 5|J'l¿GM 56 
;DFJ[X YFI K[P lJR,GM HMTF ;\IMÒT YI[,L S\5GLVMG]\ lJR,G ;\IMÒT GlC YI[,L S\5GLVM SZTF VMK]  
K[P F GL U6TZL SZ[, lS\DT _P_5 HMJF D/[ K[P H[ F GL 8[A, lS\DT _PZ) SZTF VMKL  K[P T[YL X}gI 
ptS<5GF Ho cc ;\IMÒT YI[,L VG[ ;\IMÒT GlC YI[,L S\5GLVM JrR[ SFI"SFZL GOFGF U]6MTZDF\ SM. H 
O[ZOFZ GYLPcc  :JLSFZFX[ P VG[ T[YL J{Sl<5S ptS<5GF H1  cc ;\IMÒT YI[, VG[ ;\IMÒT GCL YI[,L 
S\5GLVM  JrR[  SFI"SFZL GOFGF  U]6MTZ DF\ O[ZOFZ K[Pcc    :JLSFZJFDF\ VFJX[ GCLP 
 
5P#P# ZMSFI[,L D}0L 5Z J/TZ 
 W\WFGL GOFSFZSTF HF6JF DF8[ ZMSF65Z J/TZGM NZ V[ B]A DCtJGM U]6MTZ U6FI K[P 5Z\T] 
ZMSF6 5Z J/TZ V[8,[ SIF ZMSF6 5Z J/TZ T[ GSSL SZJ]\ VUtIG]\ K[PH[ D]bItJ[ +6 ZLT[ GSSL SZL 
XSFIP 
 s!f ZMSFI[,L D]0L 5Z J/TZ 
 sZf X[ZCM<0ZGF E\0M/ 5Z J/TZ 
 s#f .lSJ8L X[Z CM<0ZMGF E\0M/ 5Z J/TZ 
 0] 5Mg8 GFDGL VD[ZLSFGL HF6LTL S\5GLV[ ZMSF6 5Z J/TZGM H[ RF8" VF%IM K[ T[ GLR[ D]HA 
K[Ps(f 
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 VF RF8" V[D NXF"J[ K[ S[ ZMSF6 5Z J/TZ 5Z VG[S 5lZA/M V;Z SZ[ K[P VF 5{SL SM. 56 
5lZA/DF\ O[ZOFZ YFI TM K[J8GF J/TZGF NZG[ T[ V;Z YFI K[P NFPTP HM J[RF6 lS\DTDF\ S[ J[RF6 
50TZDF\ S[ RF,] lD,STMDF\ O[ZOFZ YFI TM T[ J/TZGF NZG[ V;Z SZ[ K[P ZMSF6 5Z J/TZGF NZGM p5IMU 
SM. 56 W\WFSLI V[SDGL SFDULZL DF5JF DF8[ YFI K[P V[8,] H GCL 56 GJL SM. ZMSF6 IMHGFGM VD, 
SZJM CMI TM T[ NZ[S lJS<5G]\ D}<IF\SG SZJF DF8[ 56 VF 5âlTGM p5IMU YFI K[P VF J/TZGF NZGM 
;ZBFD6LGF C[T] DF8[ p5IMU SZJM CMI TM T[DF ;];\UTTF D[/JJL 50[ K[P K[N DF\ H[ lD,STMGM ;DFJ[X 
SIM" CMI T[DF\YL D/TL VFJSGM H V\XDF ATFJTF GOFDF\ ;DFJ[X SZJM HM.V[P 
 p5ZGF RF8" 5ZYL ZMSF6 5Z J/TZ XMWJ]\ CMI TM GLR[ D]HA XMWFIP 
 
100× = ×RMbBM GOM J[RF6 RMbBM GOM
J[RF6 S,]  ZMSF6 S], ZMSF6
 
 HIF S], ZMSF6 = SFI"XL, D}0L ´ SFIDL lD,STM 
 
 VeIF;DF\ ;DFJFI[,L ;M0F V[X pnMUGL D]bI S\5GLVM 5{SL  
 
GLZDF S[lDS<;  ,LDL8[0 
 GLZDF S[lDS<;  ,LDL8[0 DF\ VeIF;GF 5|YD 5F\R JQFM"DF\ ZMSFI[,L D}0L 5Z z[Q9 J/TZ NZ HM. 
XSFI K[P T[GL ;ZBFD6LV[ VeIF;GF K[<,F RFZ JQFM" NZdIFG S\5GLGF J/TZ NZDF\ 38F0M HMJF D/[ K[P 
S\5GLV[ VeIF;GF ;DIUF/F NZdIFG ;Z[ZFX !ZPZ( H[8,M J/TZ NZ 5|F%T SZ[, K[P H[ pnMUGL ;Z[ZFX 
SZTF JWFZ[ K[P VeIF;GF 5|YD JQF"DF\ S\5GLV[ ;F{YL JWFZ[ !*P(! ZMSFI[,L D}0L 5Z J/TZ 5|F%T SZ[, K[P  
HIFZ[ JQF" Z__*v_( DF\ S\5GLGM ZMSFI[,L D}0L 5ZGM J/TZGM NZ ;F{YL GLRM &P!5 HMJF D/[ K[P  
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8[A, G\ v 5P# 
ZMSFI[,L D}0L 5Z J/TZ NZ 




lAG ;\IMÒT V[SD 
;Z[ZFX
2001-02 17.81 12.39 15.10 10.13 20.76 0.00 10.30
2002-03 12.25 14.37 13.31 12.90 21.46 0.00 11.45
2003-04 17.62 14.68 16.15 10.91 16.40 0.00 9.10
2004-05 16.23 15.77 16.00 11.04 19.18 0.00 10.07
2005-06 15.02 15.79 15.41 10.07 22.94 9.72 14.24
2006-07 8.10 19.26 13.68 7.16 16.87 0.00 8.01
2007-08 6.15 15.38 10.77 11.46 13.31 0.00 8.26
2008-09 8.26 13.96 11.11 7.57 10.25 0.00 5.94
2009-10 9.11 10.75 9.93 18.93 9.01 0.00 9.31
S], 110.55 132.35 121.45 100.17 150.18 9.72 86.69
;Z[ZFX 12.28 14.71 13.49 11.13 16.69 1.08 9.63
s5|Fl%T:YFG o VeIF; C[9/GL ;M0FV[X S\5GLVMGF JFlQF"S VC[JF, JQF" Z__!v_Z YL Z__)v!_f  
 VeIF;GF  ;DU|   ;M0FV[X  V[SDGL ;Z[ZFX = !!P!(
RF8" G\ v  5PZ 
























































s5|Fl%T:YFG o VeIF; C[9/GL ;M0FV[X S\5GLVMGF JFlQF"S VC[JF, JQF" Z__!v_Z YL Z__)v!_f 
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8F8F S[lDS<; l,lD8[0 
8F8F S[lDS<; l,lD8[0GM VeIF; ;DIUF/F NZdIFGGM ZMSFI[,L D}0L 5ZGM J/TZGM NZ ;Z[ZFX 
!$P*! HMJF D/[, K[P T[GL ;ZBFD6LV[ S\5GLV[ JQF" Z__$v_5 YL JQF" Z__*v_( ;]WL D]0L ZMSF6 5Z 
p\R] J/TZ 5|F%T SZ[, K[P HIFZ[ V\lTD JQF" Z__)v!_ DF\ S\5GLGM J/TZGM NZ ;F{YL GLRM !_P*5 HMJF 
D/[ K[P ;M0F V[X pnMUDF\ ZMSFI[,L D}0L 5ZGM ;Z[ZFX J/TZGM NZ JW] HMJF D/[ K[P H[ S\5GLGM D}0L 
ZMSF6 5Z J/TZ D[/JJFGL 1FDTF ;FlAT SZ[ K[P 
 
W|F\UW|F S[lDS<; JS"; l,lD8[0  
W|F\UW|F S[lDS<; JS"; l,lD8[0 (DCW) S5\GLDF\ ZMSFI[,L D}0L 5Z ;Z[ZFX J/TZ NZ !!P!# 
H[8,M HMJF D/[ K[P 8[A, G\P 5P# DF\ NXF"jIF D]HA ;M0F V[X pnMUGM VeIF;GF ;DIUF/F NZdIFG 
ZMSFI[,L D}0L 5ZGM ;Z[ZFX J/TZ NZ !!P!( K[P T[GL ;ZBFD6LDF\ VF S\5GLGM ;Z[ZFX J/TZ NZ GÒJM 
38F0M NXF"J[ K[P VeIF;GF ;DIUF/F NZdIFG V\lTD JQF" Z__)v!_ DF\ S\5GLV[ ZMSFI[,L D}0L 5Z ;F{YL 
JW] !(P)# H[8,M J/TZ NZ 5|F%T SZ[, K[P T[GL ;ZBFD6LV[ JQF" Z__&v_* DF\ S\5GLGM ZMSFI[,L D}0L 
5Z J/TZ NZ ;F{YL VMKM *P!& HMJF D/[ K[P JQF" Z__Zv_#4 Z__*v_( VG[ Z__)v!_ G[ AFN SZTF 
S\5GLGM J/TZ NZ ;Z[ZFX J/TZ NZ SZTF GLRM HMJF D/[ K[P 
 
U]HZFT C[JL S[lDS<; l,lD8[0 
 U]HZFT C[JL S[lDS<; l,lD8[0DF\ JQF" Z__5v_& DF\ S\5GLV[ ZZP)$ @ GF NZ[ D}0L ZMSF6 5Z 
J/TZ 5|F%T SZ[,]\ K[P H[ VeIF;GF ;DIUF/F NZdIFGG]\ ;F{YL JWFZ[ 5|DF6G]\ J/TZ K[P HIFZ[ VeIF; GF 
V\lTD JQF" Z__)v!_ DF\ S\5GLV[ D}0L ZMSF6 5Z ;F{YL GLRM NZ )P_! J/TZ 5|F%T SZ[, K[P T[D KTF 
S\5GL pnMUGL ;Z[ZFX J/TZGF NZGL 8SFJFZL SZTF JWFZ[ 8SFJFZLYL J/TZ D[/JJFDF\ ;O/ ZCL K[P 
S\5GLGM ZMSFI[,L D}0L 5ZGM J/TZGM NZ VeIF;GF 5|YD 5F\R JQFM"DF\ ;Z[ZFX J/TZ NZ SZTF p\RL 8SFJFZL 
VG[ V\lTD RFZ JQFM"DF\ GLRL 8SFJFZL NXF"J[ K[P 
 
T]lTSMZLG V,S,L VG[ S[lDS<; l,lD8[0 
 T]lTSMZLG V,S,L VG[ S[lDS<; l,lD8[0DF\ 5|F%I DFlCTL VFWFlZT DF+ ! JQF" Z__5v_& G[ 
V5JFN ~5 JQF" U6TF VgI JQFM"G]\ D}0L ZMSF6 5ZGF J/TZGL DFlCTL G CMJFYL T[GM T],GFtDS VeIF; S[ 
lJ`,[QF6 ;\EJ GYLP 
 
;\IMÒT YI[, VG[ ;\IMÒT GCL YI[,L S\5GLVMG]\ lJ`,[QF6    
8[A, G\ v 5P# DF\ NXF"J[,L VF\S0FSLI DFlCTL HMTF SCL XSFI S[ VeIF;DF\ ;DFJFI[,L 5F\R 
S\5GLVM 5{SL lGZDF S[lDS<; l,lD8[0 VG[ 8F8F S[lDS<; l,lD8[0 VF A\G[ S\5GLVM ;\IMÒT S\5GLVM K[P 
HIFZ[ 3|F\UW|F S[lDS<; JS"; l,lD8[0 (DCW) ,U]HZFT C[JL S[lDS<; l,lD8[0 (GHCL)   VG[ T]lTSMZLG  
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V,S,L VG[ S[lDS<; l,lD8[0 (TAC) V[ lAG ;\IMÒT S\5GL K[P ;\IMÒT S\5GLVM DF\ ZMSFI[,L 
D}0L 5ZGF J/TZGF NZ G]\ lJ`,[QF6 HM.V[ TM VF S\5GLVMDF\  VeIF;GF ;DIUF/M JQF" Z__!v_Z YL 
Z__)v!_ NZdIFG ;Z[ZFX !#P$)  ZMSFI[,L D}0L 5ZGF J/TZGF NZ GM U]6MTZ HMJF D/[ K[P H[GL 
;ZBFD6LV[ JQF" Z__Zv_#4 Z__*v_( YL JQF" Z__)v!_ ;]WL  ;Z[ZFX ZMSFI[,L D}0L 5ZGF J/TZGF 
NZ U]6MTZ SZTF\ VF JQFM"DF\  ZMSFI[,L D}0L 5ZGF J/TZGF[ NZ VMKM HMJF D/[ K[P HIFZ[  AFSLGF 5F\R JQF" 
Z__!v_Z VG[  Z__#v_$ YL  Z__&v_* GF JQFM"DF\ ;Z[ZFX ZMSFI[,L D}0L 5ZGF J/TZGF NZ SZTF VF 
JQFM"DF\ ZMSFI[,L D}0L 5ZGF J/TZGF NZ G]\  5|DF6 JWFZ[ HMJF D/[ K[P 
 VF H 5|DF6[ lAG ;\IMÒT S\5GLVMG]\ VeIF;GF ;DIUF/F JQF" Z__!v_Z YL JQF" Z__)v!_ 
NZdIFGG]\ ;Z[ZFX ZMSFI[,L D}0L 5ZGF J/TZGF[ NZ )P&# HMJF D/[ K[P H[GL ;ZBFD6LV[  JQF" Z__#v_$  
VG[  Z__&v_* YL JQF" Z__)v!_ ;]WL ;Z[ZFX ZMSFI[,L D}0L 5ZGF J/TZGF NZ SZTF VF JQFM"G]\ 
ZMSFI[,L D}0L 5ZGF J/TZGF NZ VMK] HMJF D/[ K[P HIFZ[ AFSLGF JQF" Z__!v_Z YL Z__Zv_# VG[  
Z__$v_5 YL JQF" Z__5v_& ;]WL GF JQFM"DF\ ;Z[ZFX ZMSFI[,L D}0L 5ZGF J/TZGF NZ SZTF VF JQFM" G]\  
ZMSFI[,L D}0L 5ZGF J/TZGF NZ G]\ 5|DF6 JWFZ[ HMJF D/[ K[P 
 
8[A, G\Pv 5P#P! 
 ZMSFI[,L D}0L 5ZGF J/TZGF NZ G]\    VGMJF 5lZ1F6 
Source of 
Variation SS df MS F P-value F crit 
Rows 169.4533 8 21.18166 1.635447 0.153742 2.244398
Columns 1313.845 4 328.4611 25.36065 1.57E-09 2.668436
Error 414.4513 32 12.9516       
Total 1897.749 44         
 
 5|:T]T 8[A, G\P *P#P! VF56G[  läDFUL"I ANOVA 5lZ1F6G]\ 5lZ6FD NXF"J[ K[P ;DU| ZLT[ 
HMTF VF\S0FSLI DFlCTL VF56G[ U6TZL SZ[,L lS\DT H[ cc;\XMWGGF ;DIUF/F NZdIFG ;M0F V[X 
S\5GLVMGL ZMSFI[,L D}0L 5ZGF J/TZGF NZ  DF\ SM. O[ZOFZ GYLP cc  Ho VF ptS<5GFG[  8[A,GL D[/J[,L 
lS\DT ;FY[ ;ZBFJTF U6TZL SZ[,L lS\DT !P&$ HMJF D/[ K[P HIFZ[ T[GL 8[A, lS\DT ZPZ$ HMJF D/[ K[P 
VFD VCL\ Ho X}gI ptS<5GFGM  l:JSFZ YFI K[P V[8,[ S[ VF56[ J{Sl<5S ptS<5GF H1 cc ;\XMWGGF 
;DIUF/F NZdIFGF ;M0F V[X S\5GLVMGL GF6FSLI V;ZSFZSTFDF\ O[ZOFZ K[ V[8,[ S[ ZMSFI[,L D}0L 5ZGF 
J/TZGF NZ DF\ O[ZOFZ K[Pcc   GM  V:JLSFZ YFI K[P 
 HIFZ[ NZ[S S\5GLVMGF ;\XMWGGF ;DIUF/F NZdIFG ZMSFI[,L D}0L 5ZGF J/TZGF NZ DF\ YI[,F 
5lZJT"GM T5F;TF X}gI ptS<5GF HO cc GD}GFGL ;M0F V[X S\5GLVM JrR[   ZMSFI[,L D}0L 5ZGF J/TZGF 
NZ DF\ SM. H O[ZOFZ GYLPcc T[ RSF;TF T[GL U6TZL SZ[,L lS\DT Z5P#& HMJF D/[ K[P HIFZ[ T[GL 8[A,  
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lS\DT ZP&* K[P VFD4 8[A, lS\DT SZTF U6TZL SZ[,L lS\DT JWFZ[ CMJFYL X}gI ptS<5GF H0 :JLSFZFX[ 
GlC\ T[YL J{Sl<5S   ptS<5GF H1 ccGD}GFGL ;M0F V[X S\5GLVM JrR ZMSFI[,L D}0L 5ZGF J/TZGF NZ DF\ 
O[ZOFZ K[Pcc   GM :JLSFZ YX[P 
 
8[A, G\Pv 5P#PZ 
ZMSFI[,L D}0L 5ZGF J/TZGF NZ G]\ V[Ov5lZ1F6  
  Variable 1 Variable 2 
Mean 13.49444 9.632222 
Variance 5.683372 5.469067 
Observations 9 9 
df 8 8 
F 1.039185   
P(F<=f) one-tail 0.47899   
F Critical one-
tail 3.438103   
 
 F 5lZ1F6GL U6TZL 5|:T]T 8[A, G\P 5P#PZ äFZF NXF"JJFDF\ VFJL K[P H[ D]HA ;\IMÒT YI[,L 
S\5GLVMGL ;Z[ZFX !#P$) K[P HIFZ[ ;\IMÒT GCL YI[,L S\5GLVMGL ;Z[ZFX )P&# K[P VFD YJF 5FK/G]\ 
D]bI SFZ6 HM.V[ TM ;\IMÒT YI[,L S\5GLVMGF ZMSFI[,L D}0L 5ZGF J/TZGF NZ DF\ VgI W\WFSLI 5|J'l¿GM 
56 ;DFJ[X YFI K[P lJR,GM HMTF ;\IMÒT YI[,L S\5GLVMG]\ lJR,G ;\IMÒT GlC YI[,L S\5GLVM SZTF 
JWFZ[ K[P F GL U6TZL SZ[, lS\DT !P_$ HMJF D/[ K[P H[ F GL 8[A, lS\DT #P$$ SZTF VMKL  K[P T[YL 
X}gI ptS<5GF Ho cc ;\IMÒT YI[,L VG[ ;\IMÒT GlC YI[,L S\5GLVM JrR[  ZMSFI[,L D}0L 5ZGF J/TZGF 
NZ DF\ SM. H O[ZOFZ GYLPcc  :JLSFZFX[P  VG[ T[YL J{Sl<5S ptS<5GF H1 cc ;\IMÒT YI[, VG[ ;\IMÒT 
GCL YI[,L S\5GLVM  JrR[  ZMSFI[,L D}0L 5ZGF J/TZGF NZ DF\ O[ZOFZ K[Pcc :JLSFZJFDF\ VFJX[ GCLP 
 
5P#P $ RMbBF GOFGM U]6MTZ 
 S\5GLGF RMbBF GOFG[ S], J[RF6 J0[ EFUJFYL VF U]6MTZ D/[ K[P J[RF6 5{SL AWM BR" AFN SZTF\ 
W\WFGF DFl,SM DF8[ S[8,M GOM AFSL ZC[ K[P T[G]\ ;}RG VF U]6MTZ SZ[ K[P VF U]6MTZ ;\RF,G U]6MTZ SZTF 
AZFAZ lJZ]â K[P W\WFGL GOFSFZSTFG]\ z[Q9 DF5 VF U]6MTZ 5ZYL D/[ K[P H[D VF U]6MTZ p\RM T[D W\WFGL 
5lZl:YlT JW] ;FZLP ;FDFgI ZLT[ VF U]6MTZ OST W\WFSLI 5|J'lTDF\YL pNEJTF GOFG[ wIFGDF\ ,.G[ H 
U6JFDF\ VFJ[ K[P ;FDFgI ZLT[ GOFDF\YL SZJ[ZF AFN SZLG[ VF U]6MTZ U6FI K[P WFZM S[ SZ AFNGM RMbBM 
GOM ~FP 54__4___  VG[ J[RF6 ~FPZ54__4___ CMI TM VF U]6MTZ Z_ @  YX[P 
 
= ×RMbBM GOMRMbBF GOFGM U]6MTZ
RMbB ] JR[ F6
100  
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          54__4___ 
                                     vvvvvvv       !__ 
                   Z54__4___ 
                                = Z_ @  
 W\WFGL GOFSFZSTFGL 5lZl:YlTG]\ JW] ;FZ] D}<IF\SG SZJF DF8[ S], GOFGM U]6MTZ tFYF RMbBF GOFGM 
U]6MTZ A\G[GM V[S;FY[ lJRFZ SZJM HM.V[P HM K[<,F S[8,F\S JQFM"DF\ SFRM GOM JWL ZCM CMI VG[ RMbBM 
GOM 38L ZæM CMI TM T[ V[J] ;}RG SZ[ K[ S[ JCLJ8L BRF"VMG]\ VG[ J[RF6 BRF"VMG]\ 5|DF6 JWL ZC[ K[Ps)f 
 8[A,G\P 5P$ DF\ NXF"jIF 5|DF6[ ;DU| ;M0F V[X[ pnMUGL GOFSFZSTFGL l:YlT z[Q9 SCL XSFI T[JL 
GYLP SFZ6 S[ 8[A, G\P 5P$ DF\ NXF"jIF D]HA ;M0F V[X pnMUG]\ VeIF;GF ;DIUF/F NZdIFGGL RMbBF 
GOFGF U]6MTZGL ;Z[ZFX v_P!( D]<I NXF"J[ K[P H[ GOFSFZSTF GCL 5Z\T] RMbB] G]SXFG ;}RJ[ K[P 
  
GLZDF S[lDS<;  ,LDL8[0 
GLZDF S[lDS<;  ,LDL8[0DF\ JQF" Z__$v_5 YL Z__&v_* ;]WL RMbBF GOFGM U]6MTZ ;Z[ZFX 
U]6MTZ _P_$ SZTF JWFZ[ D}<I NXF"J[ K[P HIFZ[ VeIF;GF AFSLGF JQFM"DF\ S\5GLGM RMbBF GOFGM U]6MTZ 
;Z[ZFX H[8,M S[ T[GF\YL VMKM VF\S0M NXF"J[ K[P VeIF;GF 5|YD A[ JQFM"DF\ S\5GLGL RMbBF GOFGL l:YlT 
X}gI HMJF D/[ K[P 
 
8F8F S[lDS<; l,lD8[0 
8F8F S[lDS<; l,lD8[0DF\ ;Z[ZFX RMbBF GOFGM U]6MTZ _PZ! D}<I NXF"J[ K[P T[GL ;ZBFD6LV[ JQF" 
Z__!v_Z s _PZ* f4 JQF" Z__*v_( s _PZ$ f  VG[ JQF" Z__)v!_ s _P#Z f DF\ S\5GLGM RMbBF 
GOFGM U]6MTZ JW] D}<I NXF"J[ K[P HIFZ[ AFSLGF JQFM"DF\ S\5GLGM RMbBF GOFGM U]6MTZ ;Z[ZFX RMbBF GOFGF 
U]6MTZ SZTF VMK] D}<I NXF"J[ K[P 
 
 W|F\UW|F S[lDS<; JS"; l,lD8[0  
 W|F\UW|F S[lDS<; JS"; l,lD8[0 (DCW) DF\ RMbBF GOFGM U]6MTZ ;Z[ZFX _P_# D}<I NXF"J[ K[P 
VeIF;GF 5|YD JQF"DF\ RMbBF GOFGM U]6MTZ ;F{YL VMKM _P_! VG[ JQF" Z__5v_& VG[ Z__&v_* DF\ 
RMbBF GOFGM U]6MTZ ;F{YL JW] _P_5 D}<I NXF"J[ K[P VeIF;GF ;DIUF/F NZdIFG JQF" Z__!v_Z 4  
Z__#v_$ VG[ Z__)v!_ G[ AFN SZTF AFSLGF K JQFM"DF\ S\5GLGM RMbBF GOFGM U]6MTZ ;Z[ZFX SZTF 
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8[A, G\ v 5P$ 
RMbBF GOFGM U]6MTZ 
 




lAG ;\IMÒT V[SD 
;Z[ZFX
2001-02 0.00 0.27 0.14 0.01 0.16 0.08 0.08
2002-03 0.00 0.20 0.10 0.03 0.16 -0.07 0.04
2003-04 0.04 0.14 0.09 0.02 0.17 -0.08 0.04
2004-05 0.10 0.16 0.13 0.04 0.17 -0.08 0.04
2005-06 0.08 0.18 0.13 0.05 0.28 -0.16 0.06
2006-07 0.06 0.19 0.13 0.05 0.24 -0.22 0.02
2007-08 0.03 0.24 0.14 0.03 0.30 -0.37 -0.01
2008-09 0.04 0.19 0.12 0.04 0.26 -2.36 -0.69
2009-10 0.01 0.32 0.17 0.02 0.23 -9.15 -2.97
S], 0.36 1.89 1.13 0.29 1.97 -12.41 -3.38
;Z[ZFX 0.04 0.21 0.13 0.03 0.22 -1.38 -0.38
s5|Fl%T:YFG o VeIF; C[9/GL ;M0FV[X S\5GLVMGF JFlQF"S VC[JF, JQF" Z__!v_Z YL Z__)v!_f  
 VeIF;GF  ;DU|   ;M0FV[X  V[SDGL ;Z[ZFX = v_P!(
 
U]HZFT C[JL S[DLS<; l,lD8[0 
 U]HZFT C[JL S[DLS<; l,lD8[0 DF\ ;Z[ZFX RMbBF GOFGM U]6MTZ _PZZ HM. XSFI K[P S\5GLV[ 
VeIF;GF V\lTD 5F\R JQFM"DF\ ;Z[ZFX RMbBF GOFGF U]6MTZ SZTF JWFZ[ 5|DF6DF\ RMbBM GOM 5|F%T SZ[, K[P 
T[ 8[A, G\P 5P$ 5ZYL HM. XSFI K[P HIFZ[ VeIF;GF 5|YD RFZ JQFM" NZdIFG S\5GLGM RMbBF GOFGM 
U]6MTZ ;Z[ZFX RMbBF GOFGF U]6MTZ SZTF VMK] D}<I NXF"J[ K[P S\5GLV[ JQF" Z__!v_Z VG[ JQF" 
Z__Zv_# DF\ RMbBF J[RF6GL ;ZBFD6LV[ ;F{YL VMKM RMbBM GOM 5|F%T SZ[, K[P H[ T[GF U]6MTZ 5ZYL 
HM. XSFI K[P HIFZ[ JQF" Z__*v_( DF\ S\5GLV[ RMbBF J[RF6GL ;ZBFD6LV[ ;F{YL JWFZ[ 5|DF6DF\ RMbBM 
GOM 5|F%T SZ[, K[P H[ _P#_ D}<I NXF"J[ K[P 
 
T]lTSMZLG V,S,L VG[ S[lDS<; l,lD8[0 
 T]lTSMZLG V,S,L VG[ S[lDS<; l,lD8[0DF\ VeIF;GF ;DIUF/F NZdIFG 5|tI[S JQF"DF\ NZdIFG 
5|tI[S JQF"DF\ sV5JFN ~5 JQF" Z__!v_Z f RMbBF GOFGF U]6MTZ G}S;FGL NXF"J[ K[P S\5GLV[ VeIF;GF 
V\lTD +6 JQFM"DF\ J[RF6GL ;ZBFD6LV[ ;F{YL JWFZ[ 5|DF6DF\ BM8 SZL K[P T[D SCL XSFI VG[ T[G[ 5lZ6FD[ 
S\5GLGM RMbBF GOFGM ;Z[ZFX U]6MTZ v!P#( H[8,] k6 D}<I NXF"J[ K[P ;M0F V[X pnMUDF\ VeIF;DF\ 
5|SZ6v5 o GOFSFZSTFG]\ lJ`,[QF6 
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;DFJFI[,L S\5GLVM 5{SL VgI RFZ S\5GLVMDF\ RMbBF GOFGM U]6MTZ 5|DF6DF\ 9LS 9LS S[ ;FZL l:YlT NXF"J[ 
K[P 5Z\T] VF S\5GLG[ SFZ6[ pnMUGL RMbBF GOFGF U]6MTZGL ;Z[ZFX 56 v_P!( H[8,L k6 D}<I NXF"J[ K[P 
 
;\IMÒT YI[, VG[ ;\IMÒT GCL YI[,L S\5GLVMG]\ lJ`,[QF6 
8[A, G\ v 5P$ DF\ NXF"J[,L VF\S0FSLI DFlCTL HMTF SCL XSFI S[ VeIF;DF\ ;DFJFI[,L 5F\R 
S\5GLVM 5{SL lGZDF S[lDS<; l,lD8[0 VG[ 8F8F S[lDS<; l,lD8[0 VF A\G[ S\5GLVM ;\IMÒT S\5GLVM K[P 
HIFZ[ 3|F\UW|F S[lDS<; JS"; l,lD8[0 (DCW) ,U]HZFT C[JL S[lDS<; l,lD8[0 (GHCL)   VG[ T]lTSMZLG 
V,S,L VG[ S[lDS<; l,lD8[0 (TAC) V[ lAG ;\IMÒT S\5GL K[P ;\IMÒT S\5GLVMDF\ RMbBF GOFGF 
U]6MTZG]\ lJ`,[QF6 HM.V[ TM VF S\5GLVMV[ VeIF;GF ;DIUF/M JQF" Z__!v_Z YL Z__)v!_ NZdIFG 
;Z[ZFX _P!#  RMbBF GOFGF GM U]6MTZ HMJF D/[ K[P H[GL ;ZBFD6LV[    JQF" Z__Zv_# YL JQF" 
Z__#v_$ VG[  Z__(v_) GF JQFM"DF\  ;Z[ZFX RMbBF GOFGF U]6MTZ SZTF\ VF JQFM"DF\  RMbBF GOFGF[ 
U]6MTZ VMKM HMJF D/[ K[P HIFZ[  AFSLGF  JQF" Z__!v_Z 4 Z__$v_5  YL Z__*v_( VG[  
Z__)v!_ GF JQFM"DF\ ;Z[ZFX RMbBF GOFGF U]6MTZ SZTF VF JQFM"DF\ RMbBF GOFGF U]6MTZ G]\  5|DF6 
JWFZ[ VG[ ;Z[ZFX HMJF D/[ K[P 
 VF H 5|DF6[ lAG ;\IMÒT S\5GLVMG]\ VeIF;GF ;DIUF/F JQF" Z__!v_Z YL JQF" Z__)v!_ 
NZdIFGG]\ ;Z[ZFX RMbBF GOFGF U]6MTZ  v_P#( HMJF D/[ K[P H[GL ;ZBFD6LV[ JQF" [  Z__(v_) YL JQF" 
Z__)v!_ ;]WL ;Z[ZFX RMbBF GOFGF U]6MTZ SZTF VF JQFM"GM RMbBF GOFGF[ U]6MTZ VMKM HMJF D/[ K[P 
HIFZ[ AFSLGF JQF" Z__!v_Z YL Z__*v_( GF JQFM["DF\ ;Z[ZFX RMbBF GOFGF U]6MTZ SZTF VF JQFM" G]\  
RMbBF GOFGF U]6MTZG]\ 5|DF6 JWFZ[ HMJF D/[ K[P 
 
8[A, G\Pv 5P$P! 
RMbBF GOFGF U]6MTZG]\    VGMJF 5lZ1F6 
Source of 
Variation SS df MS F P-value F crit 
Rows 14.16171 8 1.770214 0.971397 0.475343 2.244398
Columns 16.57698 4 4.144244 2.274136 0.082931 2.668436
Error 58.31482 32 1.822338       
Total 89.05351 44         
 
 5|:T]T 8[A, G\P 5P$P! VF56G[  läDFUL"I ANOVA 5lZ1F6G]\ 5lZ6FD NXF"J[ K[P ;DU| ZLT[ 
HMTF VF\S0FSLI DFlCTL VF56G[ U6TZL SZ[,L lS\DT H[ cc;\XMWGGF ;DIUF/F NZdIFG ;M0F V[X 
S\5GLVMGL RMbBF GOFGF U]6MTZ DF\ SM. O[ZOFZ GYLP cc  Ho VF ptS<5GFG[  8[A,GL D[/J[,L lS\DT ;FY[ 
;ZBFJTF U6TZL SZ[,L lS\DT _P)* HMJF D/[ K[P HIFZ[ T[GL 8[A, lS\DT ZPZ$ HMJF D/[ K[P VFD VCL\ 
Ho X}gI ptS<5GFGM  l:JSFZ YFI K[P V[8,[ S[ VF56[ J{Sl<5S ptS<5GF H1 cc;\XMWGGF ;DIUF/F 
NZdIFGF ;M0F V[X S\5GLVMGL GF6FSLI V;ZSFZSTFDF\ O[ZOFZ K[ V[8,[ S[ RMbBF GOFGF U]6MTZ DF\ O[ZOFZ 
K[P cc   GM  V:JLSFZ YFI K[P 
5|SZ6v5 o GOFSFZSTFG]\ lJ`,[QF6 
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 HIFZ[ NZ[S S\5GLVMGF ;\XMWGGF ;DIUF/F NZdIFG RMbBF GOFGF U]6MTZ DF\ YI[,F 5lZJT"GM 
T5F;TF X}gI ptS<5GF HO cc GD}GFGL ;M0F V[X S\5GLVM JrR[   RMbBF GOFGF U]6MTZ DF\ SM. H O[ZOFZ 
GYLPcc T[ RSF;TF T[GL U6TZL SZ[,L lS\DT ZPZ* HMJF D/[ K[P HIFZ[ T[GL 8[A, lS\DT ZP&* K[P VFD4 
8[A, lS\DT SZTF U6TZL SZ[,L lS\DT VMKL CMJFYL X}gI ptS<5GF H0   :JLSFZFX[  T[YL J{Sl<5S   
ptS<5GF H1 cc GD}GFGL ;M0F V[X S\5GLVM JrR[ RMbBF GOFGF U]6MTZ DF\ O[ZOFZ K[Pcc GM V:JLSFZ YX[P 
 
8[A, G\Pv 5P$PZ 
RMbBF GOFGF U]6MTZ G]\ V[Ov5lZ1F6  
  Variable 1 Variable 2 
Mean 0.125 -0.37593 
Variance 0.000475 1.002055 
Observations 9 9 
df 8 8 
F 0.000474   
P(F<=f) one-tail 1.76E-12   
F Critical one-
tail 0.290858   
 
 F 5lZ1F6GL U6TZL 5|:T]T 8[A, G\P 5P$PZ äFZF NXF"JJFDF\ VFJL K[P H[ D]HA ;\IMÒT YI[,L 
S\5GLVMGL ;Z[ZFX _P!Z K[P HIFZ[ ;\IMÒT GCL YI[,L S\5GLVMGL ;Z[ZFX v_P#* K[P VFD YJF 5FK/G]\ 
D]bI SFZ6 HM.V[ TM ;\IMÒT YI[,L S\5GLVMGF RMbBF GOFGF U]6MTZDF\ VgI W\WFSLI 5|J'l¿GM 56 
;DFJ[X YFI K[P lJR,GM HMTF ;\IMÒT YI[,L S\5GLVMG]\ lJR,G ;\IMÒT GlC YI[,L S\5GLVM SZTF VMK]  
K[P F GL U6TZL SZ[, lS\DT _P_! HMJF D/[ K[P H[ F GL 8[A, lS\DT _PZ) SZTF VMKL  K[P T[YL X}gI 
ptS<5GF Ho cc ;\IMÒT YI[,L VG[ ;\IMÒT GlC YI[,L S\5GLVM JrR[  RMbBF GOFGF U]6MTZDF\ SM. H 
O[ZOFZ GYLPcc  :JLSFZFX[P VG[ T[YL J{Sl<5S ptS<5GF H1  cc ;\IMÒT YI[, VG[ ;\IMÒT GCL YI[,L 
S\5GLVM  JrR[  RMbBF GOFGF U]6MTZ DF\ O[ZOFZ K[P cc    :JLSFZJFDF\ VFJX[ GCLP 
 
5P#P5 XLZNL9 SDF6LGM U]6MTZ  
 X[ZCM<0ZGF ZMSF6 5ZGL GOFSFZSTF DF5JF DF8[ V[S 5|DF6 X[ZNL9 SDF6LG]\ K[P VF DF8[ OST 
.lSJ8L X[ZNL9 SDF6L H XMWJFDF\ VFJ[ K[P SZJ[ZF AFNGF RMbBF GOFDF\YL 5|[OZg; l0lJ0g0 AFN SIF" 
5KLGF GOFG[ .lSJ8L X[ZGL ;\bIF J0[ EFUJFYL X[ZNL9 SDF6L D/[ K[P 
GOM v XZ[  l0lJ0g0
X[ZNL9 SDF6L SZJZ[ F AFNGM 5[| OZg; 
.lSJ8L XZ[ GL ; bIF
=  
 K[<,F S[8,F\S JQFM"GL X[ZNL9 SDF6L ;ZBFJLG[ T[DF\ JWFZM S[ 38F0M Y. ZæM K[ T[ HF6L XSFI VG[ 
S\5GLGL GOFSFZSTF lJX[ VlE5|FI AF\WL XSFI T[ p5ZF\T W\WFGL X[ZNL9 SDF6LG[ TYF VgI S\5GLVMGL 
X[ZNL9 SDF6L ;ZBFJLG[ GOFSFZSTF lJX[ lJRFZ SZL XSFI K[Ps!_f 
5|SZ6v5 o GOFSFZSTFG]\ lJ`,[QF6 
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 X[ZNL9 SDF6L 5ZYL SM. VG]DFG TFZJTF\ 5C[,F\ SDF6LGL U]6JTFGM 56 lJ`,[QF6SFZ[ lJRFZ 
SZJFGM ZC[ K[P 
 S\5GL S. lC;FAGLlT V5GFJ[ K[ T[GF 5Z SDF6LGL U]6JTFGM VFWFZ K[P NFPTP S\5GL :8MSGF 
D}<IF\SG DF8[ ,LOM 5âlT V5GFJ[4 3;FZF DF8[ ;LWL ,L8LGL 5âlT V5GFJ[ TM JWTF HTF\ EFJMGF\ ;DIDF\ 
S\5GLGL SDF6L VMKL N[BFIP 
 S\5GLGL J:T]VM VG[ T[GF AHFZG]\ :J~5 S[J] K[ T[GF 5Z SDF6LGL U]6JTFGM VFWFZ K[P S\5GLGL 
CF,GL DM8F EFUGL SDF6L lJS;TF 1F[+DF\YL D/[ K[ S[ H[GL 50TL Y. ZCL K[P T[GF 1F[+DF\YL D/[ K[P 3Z[,] 
AHFZDF\YL D/[ K[ S[ lJN[X AHFZDF\YL D/[ K[P YM0F DM8F U|FCSM 5F;[YL D/[ K[P S[ 36F GFGF GFGF U|FCSM 
5F;[YL D/[ K[P JU[Z[ AFATM 5ZYL SDF6LGL U]6JTF GSSL Y. XS[P 
 S\5GL CF,DF\ ;\XMWG VG[ lJSF; V\U[ S[8,M BR" SZL ZCL K[ VG[ T[GL JT"DFG SDF6L 5Z X]\ V;Z 
Y. ZCL K[P T[GF 5Z SDF6LGL U]6JTF GM VFWFZ K[P ;\XMWG VG[ lJSF; 5|J'lT 5Z VFH[ Y. ZC[, BR" 
SDF6L VMKL SZ[ K[4 5Z\T] ElJQIDF\ T[GL V;Z VG]S}/ YX[ T[ H 5|DF6[ O]UFJFGF ;DIDF\ lD,STM 5Z H[ 
3;FZM DF\0L JF/JFDF\ VFJ[ T[ lD,STGL 5]Go:YF5GF DF8[ 5|DF6DF\  B]A VMKM CX[P 
 S\5GLGF JC[\R6L5F+ GOFG[ VFWFZ[ S\5GLGF .lSJ8L X[ZCM<0ZMG[ S[8,] DCTD J/TZ VF5L XSFI 
T[G]\ GF6FSLI DF5N\0 V[8,[ X[ZNL9 SDF6L ;M0F V[X pnMUDF\ VeIF;DF\ ;DFJFI[,L S\5GLVM 5{SL ;F{ 5|YD  
  
lGZDF S[lDS<; l,lD8[0 
lGZDF S[lDS<; l,lD8[0[ ;M0F V[X pnMUGL ;Z[ZFX X[ZNL9 SDF6L )P&) GL ;ZBFD6LV[ ,UEU 
AD6L ;Z[ZFX X[ZNL9 SDF6L 5|F%T SZ[, K[P S\5GLGM VeIF;GF ;DIUF/F NZdIFG X[ZNL9 SDF6LGM ;Z[ZFX 
U]6MTZ Z_P#) D}<I NXF"J[ K[P T[GL ;ZBFD6LDF\ S\5GLGM VeIF;GF 5|YD 5F\R JQF"DF\ p\RL X[ZNL9 SDF6L 
5|F%T SZ[,L K[P HIFZ[ V\lTD RFZ JQF"DF\ S\5GLGL X[ZNL9 SDF6L ;Z[ZFX SZTF VMKL HM. XSFI K[P S\5GLV[ 
JQF" Z__$v_5 DF\ ;F{YL JWFZ[ #5P!# H[8,L X[ZNL9 SDF6L 5|F%T SZ[, K[P VG[ JQF" Z__(v_) DF\ 
X[ZNL9 SDF6LGM ;F{YL GLRM U]6MTZ 5P!( HMJF D/[ K[P VFD S\5GL VeIF;GF V\lTD RFZ JQFM" NZdIFG 
X[Z CM<0ZMG[ VMKF JC[\R6L5F+ GOFG[ 5lZ6FD[ X[ZNL9 VMK] J/TZ R}SJL XS[ T[JL l:YlT ;HF"I K[P 
 
8F8F S[lDS<; l,lD8[0 
 8F8F S[lDS<; l,lD8[0DF\ S\5GLGM X[ZNL9 SDF6LGM ;Z[ZFX U]6MTZ !&P*Z HM. XSFI K[P 
VF S\5GLDF\ 56 X[ZNL9 SDF6LGM ;Z[ZFX U]6MTZ pnMUGL X[ZNL9 SDF6LGF ;Z[ZFX U]6MTZ SZTF JWFZ[ 
HMJF D/[ K[P lGZDF l,lD8[0YL lJ5ZLT VF S\5GLDF\ VeIF;GF 5|YD 5F\R JQFM" NZdIFG S\5GLGM X[ZNL9 
SDF6LGM U]6MTZ ;Z[ZFX U]6MTZ SZTF VMKM HMJF D/[ K[P HIFZ[ VeIF;GF V\lTD RFZ JQFM" NZdIFG S\5GL 
.lSJ8L X[ZNL9 JW] J/TZ R}SJJFDF\ ;1FD AGL K[P T[ S\5GLGF K[<,F RFZ JQFM"DF\ X[ZNL9 SDF6LGM U]6MTZ 
5ZYL HF6L XSFI K[P S\5GLV[ JQF" Z__*v_( DF\ X[ZNL9 SDF6L 5Z ;F{YL JWFZ[ #)P_Z H[8,M U]6MTZ  
5|SZ6v5 o GOFSFZSTFG]\ lJ`,[QF6 
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8[A, G\ v 5P5 
X[ZNL9 SDF6LGM U]6MTZ 




lAG ;\IMÒT V[SD 
;Z[ZFX
2001-02 23.35 7.02 15.19 4.35 4.90 0.00 3.08
2002-03 26.74 10.17 18.46 2.88 4.58 0.00 2.49
2003-04 30.55 11.37 20.96 6.07 2.97 0.00 3.01
2004-05 35.13 14.09 24.61 5.94 3.97 0.00 3.30
2005-06 29.13 15.43 22.28 1.54 9.67 2.93 4.71
2006-07 6.25 19.29 12.77 1.12 11.46 0.00 4.19
2007-08 12.98 39.02 26.00 1.77 9.75 0.00 3.84
2008-09 5.18 17.69 11.44 0.68 10.30 0.00 3.66
2009-10 14.20 16.37 15.29 3.39 13.76 0.00 5.72
S], 183.51 150.45 166.98 27.74 71.36 2.93 34.01
;Z[ZFX 20.39 16.72 18.55 3.08 7.93 0.33 3.78
s5|Fl%T:YFG o VeIF; C[9/GL ;M0FV[X S\5GLVMGF JFlQF"S VC[JF, JQF" Z__!v_Z YL Z__)v!_f  
 VeIF;GF  ;DU|   ;M0FV[X  V[SDGL ;Z[ZFX = )P&) 
 
RF8" G\ v  5P# 

























































s5|Fl%T:YFG o VeIF; C[9/GL ;M0FV[X S\5GLVMGF JFlQF"S VC[JF, JQF" Z__!v_Z YL Z__)v!_f 
5|SZ6v5 o GOFSFZSTFG]\ lJ`,[QF6 
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 5|F%T SZ[, K[P HIFZ[ VeIF;GF 5|YD JQF" Z__!v_Z DF\ S\5GLGM X[ZNL9 SDF6L 5ZGM U]6MTZ ;F{YL GLRM 
*P_Z HM. XSFI K[P 
 
W|F\UW|F S[lDS<; JS"; l,lD8[0 
 W|F\UW|F S[lDS<; JS"; l,lD8[0 (DCW) S\5GLDF\ ;Z[ZFX X[ZNL9 SDF6L #P_( HMJF D/[ K[P H[ 
pnMUGL X[ZNL9 SDF6LGL ;Z[ZFX )P&) SZTF VMKL K[P S\5GL JQF" Z__#v_$ DF\ ;F{YL JW] &P_* X[ZNL9 
SDF6L 5|F%T SZ[, K[P HIFZ[ JQF" Z__(v_) DF\ VMKF JC[R6L 5F+ GOFG[ 5lZ6FD[ S\5GLGL X[ZNL9 SDF6L 
;F{YL VMKL _P&( HMJF D/[ K[P S\5GLV[ JQF" Z__Zv_# 4JQF" Z__5v_& YL JQF" Z__(v_) DF\ ;Z[ZFX 
X[ZNL9 SDF6L SZTF VMKL SDF6L 5|F%T SZ[, K[P T[ 8[A, G\P 5P5 5ZYL HF6L XSFI K[P 
 
U]HZFT C[JL S[lDS<; l,lD8[0 
 U]HZFT C[JL S[lDS<; l,lD8[0DF\ VeIF;GF 5|YD RFZ JQFM" NZdIFG X[ZNL9 SDF6LGM U]6MTZ 
S\5GLGF X[ZNL9 SDF6LGF ;Z[ZFX U]6MTZ *P)# SZTF GLRM HMJF D/[ K[P HIFZ[ VeIF;GF V\lTD 5F\R JQFM"[ 
NZdIFG S\5GL X[ZNL9 SDF6LGM ;Z[ZFX U]6MTZ SZTF p\RM U]6MTZ 5|F%T SZJFDF\ ;O/ ZCL K[P S\5GLV[ 
VeIF;GF V\lTD JQF" Z__)v!_ DF\ X[ZNL9 SDF6L 5Z ;F{YL p\RM U]6MTZ !#P*& 5|F%T SZ[, K[P HIFZ[ 
JQF" Z__#v_$ DF\ S\5GLGM X[ZNL9 SDF6LGM U]6MTZ ZP)*  H[8,M GLRM HMJF D/[ K[P  
 
T]lTSMZLG V,S,L VG[ S[lDS<; l,lD8[0 
 VFU/ NXF"jIF D]HA T]lTSMZLG V,S,L VG[ S[lDS<; l,lD8[0DF\ GOFGL DFlCTL 5|F%T G CMIP 
JC[R6L5F+ GOF VFWFZLT X[ZNL9 SDF6LG]\ DF5 ;\EJ GYLP ;M0F V[X pnMUDF\ VF S\5GLGL GOFSFZSTFGL 
DFlCTL 5}ZTF 5|DF6DF\ 5|F%T G CMJFYL ;DU| ;M0F V[X pnMUGL GOFSFZSTF ;\NE"DF\ D[/JJFDF\ VFJTF NZ[S 
U]6MTZ ;Z[ZFX ;FY[ jIFHAL ZLT[ ;ZBFJL XSFTF GYLP 
 
;\IMÒT YI[, VG[ ;\IMÒT GCL YI[,L S\5GLVMG]\ lJ`,[QF6 
8[A, G\ v 5P5 DF\ NXF"J[,L VF\S0FSLI DFlCTL HMTF SCL XSFI S[ VeIF;DF\ ;DFJFI[,L 5F\R 
S\5GLVM 5{SL lGZDF S[lDS<; l,lD8[0 VG[ 8F8F S[lDS<; l,lD8[0 VF A\G[ S\5GLVM ;\IMÒT S\5GLVM K[P 
HIFZ[ 3|F\UW|F S[lDS<; JS"; l,lD8[0 (DCW) ,U]HZFT C[JL S[lDS<; l,lD8[0 (GHCL)   VG[ T]lTSMZLG 
V,S,L VG[ S[lDS<; l,lD8[0 (TAC) V[ lAG ;\IMÒT S\5GL K[P ;\IMÒT S\5GLVMDF\ X[ZNL9 SDF6LGF 
U]6MTZG]\ lJ`,[QF6 HM.V[ TM VF S\5GLVMV[ VeIF;GF ;DIUF/M JQF" Z__!v_Z YL Z__)v!_ NZdIFG 
;Z[ZFX !(P55  X[ZNL9 SDF6LGF[ U]6MTZ HMJF D/[ K[P H[GL ;ZBFD6LV[    JQF" Z__!v_Z YL JQF" 
Z__Zv_# 4Z__&v_* VG[  Z__(v_) YL  Z__)v!_  ;]WL  ;Z[ZFX X[ZNL9 SDF6LGF U]6MTZ SZTF\ 
VF JQFM"DF\  X[ZNL9 SDF6LGF[ U]6MTZ VMKM HMJF D/[ K[P HIFZ[  AFSLGF  JQF" Z__#v_$ YL Z__5v_& 
VG[  Z__*v_(  GF JQFM["DF\ ;Z[ZFX X[ZNL9 SDF6LGF U]6MTZ SZTF VF JQFM"DF\ X[ZNL9 SDF6LGF U]6MTZ G]\  
5|DF6 JWFZ[ HMJF D/[ K[P 
5|SZ6v5 o GOFSFZSTFG]\ lJ`,[QF6 
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 VF H 5|DF6[ lAG ;\IMÒT S\5GLVMG]\ VeIF;GF ;DIUF/F JQF" Z__!v_Z YL JQF" Z__)v!_ 
NZdIFGG]\ ;Z[ZFX X[ZNL9 SDF6LGF U]6MTZ  #P*( HMJF D/[ K[P H[GL ;ZBFD6LV[ 5|YD JQF" Z__!v_Z  
YL JQF" Z__$v_5 VG[  Z__(v_)  ;]WL ;Z[ZFX X[ZNL9 SDF6LGF U]6MTZ SZTF VF JQFM"GM X[ZNL9 
SDF6LGF[ U]6MTZ VMKM HMJF D/[ K[P HIFZ[ AFSLGF JQF" Z__5v_& YL Z__*v_( VG[  Z__)v!_  GF 
JQFM"DF\ ;Z[ZFX X[ZNL9 SDF6LGF U]6MTZ SZTF VF JQFM" G]\  X[ZNL9 SDF6LGF U]6MTZG]\ 5|DF6 JWFZ[ HMJF D/[ 
K[P 
8[A, G\Pv 5P5P! 
X[ZNL9 SDF6LGF U]6MTZG]\    VGMJF 5lZ1F6 
Source of 
Variation SS df MS F P-value F crit 
Rows 173.5093 8 21.68867 0.424384 0.897669 2.244398
Columns 2684.89 4 671.2225 13.13386 1.95E-06 2.668436
Error 1635.4 32 51.10625       
Total 4493.799 44         
 
 5|:T]T 8[A, G\P 5P5P! VF56G[  läDFUL"I ANOVA 5lZ1F6G]\ 5lZ6FD NXF"J[ K[P ;DU| ZLT[ 
HMTF VF\S0FSLI DFlCTL VF56G[ U6TZL SZ[,L lS\DT H[ cc ;\XMWGGF ;DIUF/F NZdIFG ;M0F V[X 
S\5GLVMGL X[ZNL9 SDF6LGF U]6MTZ DF\ SM. O[ZOFZ GYLP cc  Ho VF ptS<5GFG[  8[A,GL D[/J[,L lS\DT 
;FY[ ;ZBFJTF U6TZL SZ[,L lS\DT _P$Z HMJF D/[ K[P HIFZ[ T[GL 8[A, lS\DT ZPZ$ HMJF D/[ K[P VFD 
VCL\ Ho X}gI ptS<5GFGM  l:JSFZ YFI K[P V[8,[ S[ VF56[ J{Sl<5S ptS<5GF H1 cc ;\XMWGGF ;DIUF/F 
NZdIFGF ;M0F V[X S\5GLVMGL GF6FSLI V;ZSFZSTFDF\ O[ZOFZ K[ V[8,[ S[ X[ZNL9 SDF6LGF U]6MTZ DF\ 
O[ZOFZ K[P cc    GM  V:JLSFZ YFI K[P 
 HIFZ[ NZ[S S\5GLVMGF ;\XMWGGF ;DIUF/F NZdIFG X[ZNL9 SDF6LGF U]6MTZ DF\ YI[,F 5lZJT"GM 
T5F;TF X}gI ptS<5GF HO cc GD}GFGL ;M0F V[X S\5GLVM JrR[ X[ZNL9 SDF6LGF U]6MTZ DF\ SM. H O[ZOFZ 
GYLP cc  T[ RSF;TF T[GL U6TZL SZ[,L lS\DT !#P!# HMJF D/[ K[P HIFZ[ T[GL 8[A, lS\DT ZP&* K[P VFD4 
8[A, lS\DT SZTF U6TZL SZ[,L lS\DT JWFZ[ CMJFYL X}gI ptS<5GF H0 :JLSFZFX[ GlC\ T[YL J{Sl<5S   
ptS<5GF H1 cc GD}GFGL ;M0F V[X S\5GLVM JrR[  X[ZNL9 SDF6LGF U]6MTZ DF\ O[ZOFZ K[Pcc  GM :JLSFZ YX[P 
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8[A, G\Pv 5P5PZ 
 X[ZNL9 SDF6LGF U]6MTZ G]\ V[Ov5lZ1F6  
  Variable 1 Variable 2 
Mean 18.55333 3.778889 
Variance 27.24639 0.972958 
Observations 9 9 
df 8 8 
F 28.00365   
P(F<=f) one-tail 4.55E-05   
F Critical one-
tail 3.438103   
 
 F 5lZ1F6GL U6TZL 5|:T]T 8[A, G\P 5P5PZ äFZF NXF"JJFDF\ VFJL K[P H[ D]HA ;\IMÒT YI[,L 
S\5GLVMGL ;Z[ZFX !(P55 K[P HIFZ[ ;\IMÒT GCL YI[,L S\5GLVMGL ;Z[ZFX #P*( K[P  VFD YJF 5FK/G]\ 
D]bI SFZ6 HM.V[ TM ;\IMÒT YI[,L S\5GLVMGF X[ZNL9 SDF6LGF U]6MTZDF\ VgI W\WFSLI 5|J'l¿GM 56 
;DFJ[X YFI K[P lJR,GM HMTF ;\IMÒT YI[,L S\5GLVMG]\ lJR,G ;\IMÒT GlC YI[,L S\5GLVM SZTF VMK]  
K[P F GL U6TZL SZ[, lS\DT Z(P__ HMJF D/[ K[P H[ F GL 8[A, lS\DT #P$$ SZTF JWFZ[  K[P T[YL X}gI 
ptS<5GF Ho cc ;\IMÒT YI[,L VG[ ;\IMÒT GlC YI[,L S\5GLVM JrR[  X[ZNL9 SDF6LGF U]6MTZDF\ SM. H 
O[ZOFZ GYLPcc  :JLSFZFX[  GCLP  VG[ T[YL J{Sl<5S ptS<5GF H1  cc ;\IMÒT YI[, VG[ ;\IMÒT GCL YI[,L 
S\5GLVM  JrR[  X[ZNL9 SDF6LGF U]6MTZ DF\ O[ZOFZ K[P cc  :JLSFZJFDF\ VFJX[P 
 
5P#P& l0lJ0g0 R}SJ6L U]6MTZ 
 VF U]6MTZ S\5GLGF SZJ[ZF VG[ 5|[OZg; X[Z l0lJ0g0 AFN SIF" 5KL JWTF GOFDF\YL .lSJ8L 
X[ZCM<0ZMG[ 8SFJFZL :J~5DF\ S[8,] l0lJ0g0 R}SJJFDF\ VFJ[ K[ T[ NXF"J[ K[P H[ l0lJ0g0 S[ GOM .lSJ8L 
X[ZCM<0ZMG[ R}SJFTM GYL T[ GOFGF H]GF ZMSF6DF\ O[ZJFI K[P VFD l0lJ0g0 R}SJ6LGM U]6MTZ S\5GL DF8[ 
DCtJGM K[P SFZ6 S[ T[ .lSJ9L X[Z CM<0ZM DF8[GL SDF6L VG[ T[G[ ZMS0 :J~5[ R}SJJFDF\ VFJTF l0lJ0g0 
JrR[ ;\A\W NXF"J[ K[P HIFZ[ l0lJ0g0 R}SJ6LGL 8SFJFZL !__ DF\YL AFN SZJFDF\ VFJ[ tIFZ[ T[D SCL XSFIP 
HM l0lJ0g0 R}SJ6LGM U]6MTZ !__ YL JWFZ[ VFJ[ TM T[GM VY" V[D YFI S[ S\5GLV[ VUFJGF S[ 5FK,F 
VGFDTDF\YL l0lJ0g0GL R}SJ6L SZ[,L CX[Ps!!f 
 100×.lSJ8L l0lJ0g0l0lJ0g0 RS} J6LGM U]6MTZ
SZJZ[ F VG [ 5|[ OP X[Z l0lJ0g0 AFNGM GOM
=  
                                                        VYJF  
           100×.lSJ8L l0lJ0g0l0lJ0g0 RS} J6LGM U]6MTZ
JC\[R6L 5F + GOM
=  
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 8[A, G\P 5P&  äFZF VeIF;DF\ ;DFJFI[,L ;M0F V[X pnMUGL S\5GLVMGM l0lJ0g0 R}SJ6LGM 
U]6MTZ NXF"JJFDF\ VFjIM K[P 
 
lGZDF S[lDS<; l,lD8[0 
 lGZDF S[lDS<; l,lD8[0DF\ S\5GLGF l0lJ0g0 R}SJ6LGL 8SFJFZL ;Z[ZFX #!P(& @ HMJF D/[ K[P H[ 
pnMUGL ;Z[ZFX Z*P#) SZTF JWFZ[ K[P S\5GLV[ JQF" Z__&v_* DF\ &$PZ& @ VG[ JQF" Z__(v_) DF\ 
**P!5 @ H[8,]\ p\R] l0lJ0g0 R}SJ[, K[P HIFZ[ VeIF;GF ;DIUF/F NZdIFG l0lJ0g0 R}SJ6LGM ;F{YL GLRM 
NZ JQF" Z__#v_$ DF\ !#P_) HM. XSFI K[P S\5GLV[ VeIF;GF\ 5|YD RFZ JQFM" NZdIFG ,UEU !$P5_ 
GL ;Z[ZFXYL l0lJ0g0 R}SJ[, K[P HIFZ[ AFSLGF JQFM"DF\ l0lJ0g0 R}SJ6LGM U]6MTZ p\RL 8SFJFZL NXF"J[ K[P 
 
8F8F S[lDS<; l,lD8[0 
 8F8F S[lDS<; l,lD8[0[ VeIF;DF\ ;DFJFI[,L S\5GLVM 5{SL ;F{YL JW] 8SFJFZLYL S\5GLGF .lSJ8L 
X[Z CM<0ZMG[ l0lJ0g0 R}SJ[, K[P T[ AFAT 8[A, G\P 5P& 5ZYL :5Q8 YFI K[P  S\5GLGM VeIF;GF 
;DIUF/F NZdIFG l0lJ0g0 R}SJ6LGM ;Z[ZFX U]6MTZ $)P!$ @ HMJF D/[ K[P H[ pnMUGF ;Z[ZFX U]6MTZ 
SZTF ,UEU AD6M K[P S\5GLV[ JQF" Z__!v_Z DF\ ;F{YL p\RL 8SFJFZL *!PZZ YL l0lJ0g0 R}SJ[,F K[P VG[ 
JQF" Z__*v_( DF\ ;F{YL GLRF NZ[ V[8,[ S[ Z#P!# @ GF NZ[ l0lJ0g0GL R}SJ6L SZ[, K[P S\5GLGF VF 
U]6MTZGL ;Z[ZFXGL ;ZBFD6LV[ JQF" Z__!v_Z YL Z__#v_$ VG[ JQF" Z__(v_) YL Z__)v!_ DF\ 
S\5GLV[ p\RL 8SFJFZLYL .lSJ8L X[ZCM<0ZMG[ GOFDF\YL l0lJ0g0 R}SJ[, K[P H[G[ 5lZ6FD[ VF JQFM"DF\ S\5GLG]\ 
VGFDT :JFEFlJS ZLT[ 38[,]\ CX[P 
 
W|F\UW|F S[lDS<; JS"; l,lD8[0 
 H[ D]HA W|F\UW|F S[lDS<; JS"; l,lD8[0[ JQF" Z__!v_Z DF\ .lSJ8L X[ZCM<0ZMG[ SM. l0lJ0g0 
R}SJ[, GYLP HIFZ[ JQF" Z__Zv_#DF\ VF U]6MTZ #$P&* @ VG[ JQF" Z__(v_) DF\ $$P$5 @  H[8,L 
p\RL 8SFJFZL NXF"J[ K[P S\5GLGM VeIF;GF ;DIUF/F NZdIFG GM ;Z[ZFX l0lJ0g0 R}SJ6L U]6MTS            
sZ!P_(f pnMUGF ;Z[ZFX U]6MTZ s Z*P#& f SZTF VMKM K[P S\5GLV[ ;Z[ZFX Z!P_( 8SFGL ;ZBFD6LDF\ 
JQF" Z__Zv_#4 Z__&v_* VG[ Z__(v_) DF\ p\RL 8SFJFZLYL l0lJ0g0 R}SJ[, K[P tIFZ[ AFSLGM GOM 
VGFDT :J~5[ V[Sl+T YI[,M U6FX[P 
 
U]HZFT C[JL S[lDS<; l,lD8[0 
 U]HZFT C[JL S[lDS<; l,lD8[0DF\ (GHCL) l0lJ0g0 R}SJ6LGM U]6MTZ VeIF;GF 5|YD JQF"YL 
V\lTD JQF" ;]WLDF\ S|DXo 38TM HMJF D/[ K[P VeIF;GF 5|YD JQF"DF\ S\5GLV[ ;F{YL p\RF 5ZP_Z @ GF NZ[ 
l0lJ0g0 R}SJ[, K[P HIFZ[ VeIF;GF V\lTD JQF" Z__)v!_ DF\ !$P5# @ GF ;F{YL GLRF NZ[ l0lJ0g0GL 
R}SJ6L SZJFDF\ VFJ[, K[P S\5GLGM VeIF;GF ;DIUF/F NZdIFGGM l0lJ0g0 R}SJ6LGM ;Z[ZFX U]6MTZ 
#$P(5 @  K[P  H[ pnMUGF ;Z[ZFX U]6MTZ SZTF p\RL 8SFJFZL NXF"J[ K[P S\5GLV[ VeIF;GF 5|YD RFZ JQFM" 
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NZdIFG ;Z[ZFX U]6MTZ SZTF p\RL 8SFJFZL NXF"J[ K[P VG[ AFSLGF V\lTD 5F\R JQFM"DF\ ;Z[ZFX SZTF GLRL 
8SFJFZL HMJF D/[ K[P 
8[A, G\ v 5P& 
l0lJ0g0 R}SJ6LGM U]6MTZ 
 
lGZDF 8F8F 0LP;LP0A<I]P ÒPV[RP;LPV[,P 8LPV[P;LP 
JQF" 
;\IMÒT\ YI[, V[SD 
;Z[ZFX
lAG ;\IMÒT V[SD 
;Z[ZFX
2001-02 14.99 71.22 43.11 0.00 52.02 0.00 17.34
2002-03 14.96 54.04 34.50 34.67 50.22 0.00 28.30
2003-04 13.09 57.61 35.35 16.48 50.51 0.00 22.33
2004-05 14.23 43.61 28.92 20.20 50.38 0.00 23.53
2005-06 25.57 45.36 35.47 19.54 33.11 0.00 17.55
2006-07 64.26 41.47 52.87 26.83 18.84 0.00 15.22
2007-08 30.82 23.13 26.98 16.93 24.63 0.00 13.85
2008-09 77.15 50.87 64.01 44.45 19.40 0.00 21.28
2009-10 31.68 54.95 43.32 10.63 14.53 0.00 8.39
S], 286.75 442.26 364.51 189.73 313.64 0.00 167.79
;Z[ZFX 31.86 49.14 40.50 21.08 34.85 0.00 18.64
s5|Fl%T:YFG o VeIF; C[9/GL ;M0FV[X S\5GLVMGF JFlQF"S VC[JF, JQF" Z__!v_Z YL Z__)v!_f  
 VeIF;GF  ;DU|   ;M0FV[X  V[SDGL ;Z[ZFX = Z*P#) 
 
T]lTSMZLG V,S,L VG[ S[lDS<; l,lD8[0 
 T]lTSMZLG V,S,L VG[ S[lDS<; l,lD8[0DF\ l0lJ0g0 R}SJ6LGL VF\S0FSLI DFlCTL 5|F%T G CMI T[G]\ 
lJ`,[QF6 XSI GYLP 
 
;\IMÒT YI[, VG[ ;\IMÒT GCL YI[,L S\5GLVMG]\ lJ`,[QF6   
8[A, G\ v 5P& DF\ NXF"J[,L VF\S0FSLI DFlCTL HMTF SCL XSFI S[ VeIF;DF\ ;DFJFI[,L 5F\R 
S\5GLVM 5{SL lGZDF S[lDS<; l,lD8[0 VG[ 8F8F S[lDS<; l,lD8[0 VF A\G[ S\5GLVM ;\IMÒT S\5GLVM K[P 
HIFZ[ 3|F\UW|F S[lDS<; JS"; l,lD8[0 (DCW) ,U]HZFT C[JL S[lDS<; l,lD8[0 (GHCL)   VG[ T]lTSMZLG 
V,S,L VG[ S[lDS<; l,lD8[0 (TAC) V[ lAG ;\IMÒT S\5GL K[P ;\IMÒT S\5GLVMDF\ l0lJ0g0 R}SJ6LGF 
U]6MTZG]\ lJ`,[QF6 HM.V[ TM VF S\5GLVMV[ VeIF;GF ;DIUF/M JQF" Z__!v_Z YL Z__)v!_ NZdIFG 
;Z[ZFX $_P5_  l0lJ0g0 R}SJ6LGF[ U]6MTZ HMJF D/[ K[P H[GL ;ZBFD6LV[    JQF" Z__Zv_# YL JQF" 
Z__5v_& VG[  Z__*v_( ;]WL  ;Z[ZFX  l0lJ0g0 R}SJ6LGF U]6MTZ SZTF\ VF JQFM"DF\  l0lJ0g0 
R}SJ6LGF[ U]6MTZ VMKM HMJF D/[ K[P HIFZ[  AFSLGF  JQF" Z__!v_Z 4 Z__&v_*  VG[  Z__(v_) YL 
5|SZ6v5 o GOFSFZSTFG]\ lJ`,[QF6 
 
149 
Z__)v!_ GF JQFM"DF\ ;Z[ZFX l0lJ0g0 R}SJ6LGF U]6MTZ SZTF VF JQFM"DF\\\ l0lJ0g0 R}SJ6LGF U]6MTZ G]\  
5|DF6 JWFZ[ HMJF D/[ K[P 
 VF H 5|DF6[ lAG ;\IMÒT S\5GLVMG]\ VeIF;GF ;DIUF/F JQF" Z__!v_Z YL JQF" Z__)v!_ 
NZdIFGG]\ ;Z[ZFX l0lJ0g0 R}SJ6LGF U]6MTZ  !(P&$ HMJF D/[ K[P H[GL ;ZBFD6LV[ 5|YD JQF" 
Z__!v_Z  4  Z__5v_& YL JQF" Z__*v_( VG[  Z__)v!_  ;]WL ;Z[ZFX l0lJ0g0 R}SJ6LGF U]6MTZ 
SZTF VF JQFM"[GM l0lJ0g0 R}SJ6LGF[ U]6MTZ VMKM HMJF D/[ K[P HIFZ[ AFSLGF JQF" Z__Zv_# YL 
Z__$v_5 VG[  Z__(v_)  GF JQFM"DF\ ;Z[ZFX l0lJ0g0 R}SJ6LGF U]6MTZ SZTF VF JQFM"GF l0lJ0g0 
R}SJ6LGF U]6MTZG]\ 5|DF6 JWFZ[ HMJF D/[ K[P 
 
8[A, G\Pv 5P&P! 
l0lJ0g0 R}SJ6LGM U]6MTZ G]\    VGMJF 5lZ1F6 
Source of 
Variation SS df MS F P-value F crit 
Rows 1223.194 8 152.8993 0.615918 0.757876 2.244398
Columns 12048.32 4 3012.081 12.13344 4.11E-06 2.668436
Error 7943.877 32 248.2462       
Total 21215.39 44         
 
 5|:T]T 8[A, G\P 5P&P! VF56G[  läDFUL"I ANOVA 5lZ1F6G]\ 5lZ6FD NXF"J[ K[P ;DU| ZLT[ 
HMTF VF\S0FSLI DFlCTL VF56G[ U6TZL SZ[,L lS\DT H[ cc ;\XMWGGF ;DIUF/F NZdIFG ;M0F V[X 
S\5GLVMGL l0lJ0g0 R}SJ6LGF U]6MTZ DF\ SM. O[ZOFZ GYLP cc  Ho VF ptS<5GFG[  8[A,GL D[/J[,L lS\DT 
;FY[ ;ZBFJTF U6TZL SZ[,L lS\DT _P&Z HMJF D/[ K[P HIFZ[ T[GL 8[A, lS\DT ZPZ$ HMJF D/[ K[P VFD 
VCL\ Ho X}gI ptS<5GFGM  l:JSFZ YFI K[P V[8,[ S[ VF56[ J{Sl<5S ptS<5GF H1 cc ;\XMWGGF ;DIUF/F 
NZdIFGF ;M0F V[X S\5GLVMGL GF6FSLI V;ZSFZSTFDF\ O[ZOFZ K[ V[8,[ S[ l0lJ0g0 R}SJ6LGF U]6MTZ DF\ 
O[ZOFZ K[P cc    GM  V:JLSFZ YFI K[P 
 HIFZ[ NZ[S S\5GLVMGF ;\XMWGGF ;DIUF/F NZdIFG l0lJ0g0 R}SJ6LGF U]6MTZ DF\ YI[,F 
5lZJT"GM T5F;TF X}gI ptS<5GF HO cc GD}GFGL ;M0F V[X S\5GLVM JrR[ l0lJ0g0 R}SJ6LGF U]6MTZ DF\ 
SM. H O[ZOFZ GYLP cc T[ RSF;TF T[GL U6TZL SZ[,L lS\DT !ZP!# HMJF D/[ K[P HIFZ[ T[GL 8[A, lS\DT 
ZP&* K[P VFD4 8[A, lS\DT SZTF U6TZL SZ[,L lS\DT JWFZ[ CMJFYL X}gI ptS<5GF H0 :JLSFZFX[ GlC  T[YL 
J{Sl<5S   ptS<5GF H1 cc GD}GFGL ;M0F V[X S\5GLVM JrR[ l0lJ0g0 R}SJ6LGF U]6MTZ DF\ O[ZOFZ K[P cc   
GM :JLSFZ YX[P 
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8[A, G\Pv 5P&PZ 
l0lJ0g0 R}SJ6LGM U]6MTZ G]\ V[Ov5lZ1F6  
  Variable 1 Variable 2 
Mean 40.50056 18.64333 
Variance 140.6524 35.04108 
Observations 9 9 
df 8 8 
F 4.013929   
P(F<=f) one-tail 0.033026   
F Critical one-
tail 3.438103   
 
 F 5lZ1F6GL U6TZL 5|:T]T 8[A, G\P 5P&PZ äFZF NXF"JJFDF\ VFJL K[P H[ D]HA ;\IMÒT YI[,L 
S\5GLVMGL ;Z[ZFX $_P5_ K[P HIFZ[ ;\IMÒT GCL YI[,L S\5GLVMGL ;Z[ZFX !(P&$ K[P VFD YJF 
5FK/G]\ D]bI SFZ6 HM.V[ TM ;\IMÒT YI[,L S\5GLVMGF l0lJ0g0 R}SJ6LGF U]6MTZDF\ VgI W\WFSLI 
5|J'l¿GM 56 ;DFJ[X YFI K[P lJR,GM HMTF ;\IMÒT YI[,L S\5GLVMG]\ lJR,G ;\IMÒT GlC YI[,L 
S\5GLVM SZTF JWFZ[ K[P F GL U6TZL SZ[, lS\DT $P_! HMJF D/[ K[P H[ F GL 8[A, lS\DT #P$$ SZTF 
JWFZ[   K[P T[YL X}gI ptS<5GF Ho cc ;\IMÒT YI[,L VG[ ;\IMÒT GlC YI[,L S\5GLVM JrR[  l0lJ0g0 
R}SJ6LGF U]6MTZDF\ SM. H O[ZOFZ GYLPcc  :JLSFZFX[ GCLP VG[ T[YL J{Sl<5S ptS<5GF H1  cc ;\IMÒT 
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 DFGJLI ÒJGGL VFlY"S 5|J'lTGM 5lZ3 GF6FGL VF;5F; OIF" SZ[ K[P GF6F\ V[8,[ S[ DFGJLI ÒJG 
;\:S'lTDF\ RS| VG[ VuGL XMW[ H[ 5lZJT"GG]\ ;H"G SI]" V[J]\ H ;H"G GF6F\ VG[ GF6F\ D}<I DF5JFGL 5âlTV[ 
SI]" K[P VFlY"S4 ;FDFÒS4 ZFHSLI VG[ VD]S V\X[ WFlD"S 5|JlTVMGM ;O/TFGF DF5N\0 56 GF6F\ K[P GF6F\ 
V[ W\WFSLI 1F[+DF\ VFlY"S XlSTGM :+MT K[P H[GFYL T[ 5MTFGF VFlY"S jIJCFZM 5}ZF SZ[ K[P 
 VF GF6F\ VG[ VFlY"S 5|UlTDF\ DM8F EFU EHJ[ K[P H[DF\ GF6F\ jIlST 5MT[ VYJF TM T[GF 
EFULNFZM 5F;[YL D[/J[ K[P VG[ SIFZ[S ACFZGF VYJF pKLGF GF6F DF\YL 56 W\WM R,FJ[ K[P VFlY"S 
pNFZLSZ6 VG[ J{l`JSZ6GF SFZ6[ GF6FSLI AHFZ :YFlGS S[ ZFQ8=LI G ZC[TF VF\TZZFQ8=LI AgIF K[P T[GF 
5|SFZDF\ XZTM4 p5IMULTFDF\ D}/E}T 5lZJT"GM YIF\ K[ H[DF\ BF; SZLG[ I]ZM AMg04 I]ZM l0A[gRZ4 O[S;L 
AMg04 hLZM AMg04 SgJ8L"A, AMg04 8=L5, VM%XG AMg04 ÒP0LPVFZP4 V[P0LPVFZP lJU[Z[ H[JF GJF GF6F\lSI 
;FWGM pnMUGF GF6FSLI DF/BFGL 5lZEFQFF AN,L K[P 
 VY"XF:+GF\ lGIDM VFWFlZT RMSS; J/TZ D/J]\ HM.V[P HM W\WFSLI jIF5FZM V[SD VF lNXFDF\ 
lGQO/ HFI TM T[GF DF8[ 5|FZ\lES D}0L 5ZT D[/JJFGF S[ R}SJJFGF 56 5|`GM pEF YFI K[P VFYL H NZ[S 
VFlY"S 5|J'lTDF\ GF6\] S[ E\0M/ VU|:YFG WZFJ[ K[P ZMSFI[, GF6F\ DF\YL VgI GF6F\ pEF SZJFDF\ W\WFGL 
;O/TF K[P GF6FSLI lC;FAM VFJS J'lâ ATFJTF CMI TM ;O/TFG]\ DF5N\0 K[Ps!f 
 W\WFSLI 5|J'lTDF\ GF6F D[/JJF SZTF GF6FGM J5ZFX S[ p5IMU DCtJGM AG[ K[P JT"DFG 
lJSF;XL, VY"T\+DF\ GF6F\ D[/JJFGF 5]QS/ ;FWGM p5,aW K[P 5Z\T] VF GF6FG[ W\WFSLI 5|J'lTDF\ RMÞ; 
C[T] DF8[ SFI"1FDTFYL JF5ZJFDF\ S[ p5IMU SZJFDF\ VFJ[ tIFZ[ T[DF\YL IMuI J/TZ D/L XS[ K[P 
 VF\TZZFQ8=LI AHFZDF\ GF6F\SLI 5lZl:YlT AN,FTF\ D}/E}T ZLT[ pKLGL D}0L S[ l:YZ D}0LGF ;LDF 
RLgCM 5Z O[Z lJRFZ6F DFU[ K[P H[DF\ J[gRZ S[5LU,4 S[8ZL\U ;lJ";[ GJL lNXF BM,L K[P 
 
&PZ SFI"XL, D}0LGM bIF, S], VG[ RMbBL SFI"XL, D}0L 
W\WFDF\ SFI"XL, D}0LG]\ 5|DF6 S[8,] K[ VYJF SFI"XL, D}0L S[8,L ZMSFI[,L K[ T[ S. ZLT[ HF6L  
XSFI m VF DF8[ H]NF H]NF ,[BSM T[DGM VlE5|FI GLR[ 5|DF6[ ZH} SZ[ K[P 
 zL A[SZGF VlE5|FI 5|DF6[o sZf 
 SFI"XL, D}0L = RF,] V:SIFDTM 
 ;J"zL l,\SG VG[ :8LJGGF VlE5|FI 5|DF6[ 
 SFI"XL, D}0L = RF,] V:SIFDTM v RF,] HJFANFZLVM 
zL A[SZGL SFI"XL, D}0L DF5JFGL ZLT TNG ;Z/ K[P T[VMGF DT[ RF,] V:SIFDTM AZFAZ SFI"XL, 
D}0L K[P ;Z/ ZLT[ ZH] SZLV[ TM DF,GM :8MS4 N[JFNFZM4 ,[6L C]\0LVM4 VUFJYL R}SJ[,F BRF"VM4 TZT H 
J[RLG[ ZMS0F GF6F\ SZL XSFI T[JF ZMSF6M CFY 5Z ZMS04 A[\SDF\ ZMS0 JU[Z[GM ;DFJ[X RF,] V:SIFDTMDF\ 
YFI K[P VF AWL RF,] lD,STMG]\ W\WFDF\ S[8,] 5|DF6 K[ T[G[ VFWFZ[ W\WFDF\ ZMSFI[,L D}0LG]\ DF5 D[/JL XSFI 
K[P zL A[SZGL ;DH}TL W\WFGL S], SFI"XL, D}0LGM bIF, VF5[ K[P l,\SG VG[ :8LJg; H[JF ,[BSM VFJ] pNFZ 
DF5G]\ WMZ6 :JLSFZJF T{IFZ GYL4 SFZ6 S[ zL A[SZ W\WFDF\ ZMSFI[,L TDFD RF,] lD,STMG[ U6TZLDF\ ,.G[ 
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SFI"XL, D}0LG]\ DF5 SF-JFG]\ ;}RJ[ K[P VFGM ;LWM VY" V[ YIM S[ VFYL W\WFGL S], SFI"XL, D}0L = RF,] 
lD,STMP 
;J"zL l,\SG VG[ :8LJg; SFI"XL, D}0LG]\ DF5 SF-JF DF8[ RF,] HJFANFZLVM AFN SZ[ K[P VG[ 
tIFZAFN H[ D}0L VFJ[ T[G[ SFI"XL, D}0LGF DF5 TZLS[ NXF"J[ K[P VFD T[VM RMbBL SFI"XL, D}0L (Net 
Working Capital) G[ DF5 TZLS[ V5GFJ[ K[P s#f 
 
S], SFI"XL, D}0L VG[ RMbBL SFI"XL, D}0L JrR[GM TOFJT 
S], SFI"XL, D}0L 
(Gross Working Capital) 
RMbBL SFI"XL, D}0L 
(Net Working Capital) 
zL A[SZ SFI"XL, D}0LG]\ DF5 ccS], SFI"XL, D}0Lcc GL 
ZLT[ VF5[ K[P 
;J"zL l,\SG VG[ :8LJg; SFI"XL, D}0LG]\ DF5 
ccRMbBL SFI"XL, D}0LccGL ZLT[ VF5[ K[P 
S], SFI"XL, D}0L = S], RF,] V:SIFDTM RMbBL SFI"XL, D}0L = RF,] V:SIFDTM v RF,] 
HJFANFZLVM 
8]\SFUF/GL ,MG ,[JFDF\ VFJ[ K[P NFPTP ,MG ,.G[ 
ZMS0 W\WFDF\ ,FJJFDF\ S[ A[\S S[ A[\S VMJZ0=FO8YL A[\S 
A[,[g; JWFZJFDF\ VFJ[ TM SFI"XL, D}0LDF\ JWFZM 
YFI K[P 
,MG ,[JFYL S[ 8]\SFUF/F DF8[GL HJFANFZLVM pEL 
YJFYL ccRMbBL SFI"XL, D}0Lcc DF\ JWFZM YTM GYLP 
W\WFGL ;FRL GF6FSLI 5lZl:YlTGM bIF, D[/JL 
XSFTM GYLP SFZ6 S[ S], SFI"XL, D}0LG]\ DF5 
D[/JJFDF\ DF+ S], RF,] V:SIFDTMG[ H wIFGDF\ 
,[JFI K[P 
W\WFGL ;FRL GF6FSLI 5lZl:YlTGM bIF, D[/JL 
XSFI K[4 SFZ6 S[ RMbBL SFI"XL, D}0LG]\ DF5 
D[/JJF DF8[ RF,] V:SIFDTM DF\YL W\WFGL RF,] 
HJFANFZLVM AFN SZFI K[P 
SFI"XL, D}0LG]\ DF5 D[/JJFGL VF pNFZ ZLT K[P SFI"XL, D}0LG]\ DF5 D[/JJFGL VF ZLT W\WFGL 
5lZl:YlTGM ;FRM bIF, VF5[ K[P DF8[ SFI"XL, 
D}0LG]\ DF5 D[/JJF VF ZLT IMuI K[P 
s:+MT o  Bhattacharya  Hreshikesh  :  Working Capital management –Strategies and 
Techniques,  Prentice Hall of India, New Delhi, 2006, p.185.) 
 
&P# SFI"XL, D}0LG]\ DCtJ 
SFI"XL, D}0LG]\ GF6FDF\ VG[ GF6F\G]\ SFI"XL, D}0LDF\ ;TT ~5F\TZ YT]\ ZC[ K[P SFRMDF, BZLNFI S[ 
SFDNFZMG[ DH}ZL R}SJFI tIFZ[ GF6FG]\ SFI"XL, D}0LDF\ VG[ T{IFZ DF,G]\ ZMS0 J[RF6 YFI K[ S[ pWFZ J[RF6YL 
p3ZF6LGL J;},FT YFI tIFZ[ SFI"XL, D}0LG]\ GF6FDF\ ~5F\TZ YFI K[P pt5FNG 5|JFCG[ RF,] ZFBJF DF8[ 
SFI"XL, D}0L VtI\T H~ZL K[P s$f 
;FDFgI ZLT[ SFI"XL, D}0LGL H~ZLIFTGM ;DIUF/M V[S JQF"GM V\NFHJFDF\ VFJ[ K[P H[D SFI"SFZL 
RS|GM ;DIUF/M VMKM T[D SFI"XL, C}\0LGM pY,F NZ pRM T[D T[DF\YL GL5HTM GOM JW]P s5f 
SFI"XL, D}0LG]\ DCtJ W\WFGL HJFANFZL 5FS[ T[D R}SJJF TYF J[RF6 VG[ pt5FNGGL RMÞ; ;5F8L 
HF/JJFGL ãlQ8V[ JW] K[P VF D}0L VMKFDF\ VMKF ;DI DF8[ J5ZFI[, ZC[ T[JL jIJ:YF CMJL HM.V[P T[GM 
5|JFC SM. 56 ~SFJ8 JUZ ;TT VlJZT56[ JC[TM ZC[JM HM.V[P 
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SFI"XL, D}0L VMKFDF\ VMKF BR[" D/JL HM.V[P H[YL BR" 38[P 5lZ6FD[ DC¿D GOM D[/JL XSFIP 
SFI"XL, D}0LYL pt5FNG ;TT HF/JL XSFI K[P 5lZ6FD[ T[ J[RF6 HF/JL W\WFGL ULGTFDF\ JWFZM SZ[ K[P 
SFI"XL, D}0L DF,vDH}ZL4 A/T6 BR" R}SJJFDF\ T[DH T[Ò D\NLDF\ Z1F6 VF5JFDF\ TYF W\WFGM GOM HF/JL 
ZFBJFDF\ DCtJGM EFU EHJ[ K[Ps&f J[5FZDF\ TZ,TF VG[ ;âZTF VFJ[ K[ VG[ VFG[ SFZ6[ W\WFGL 
GOFSFZSTFGL HF/J6L SZL XSFI K[P SFIDL lD<ST DF\YL SFI"1FDTFDF\ JWFZL SFI"XL,D}0L ;\RF,G äFZF 
SZJFDF\ VFJ[ K[P VFNX" SFI"XL,D}0L ;\RF,GYL A[\SM ;FY[ ;FZF ;\A\WM H/JFI K[P VG[ ZMS0 J/TZ äFZF 
W\WFGL BZLNLGL 50TZ lS\DTDF\ 38F0M SZL XSFI K[P VF p5ZF\T W\WF DF8[ lJSF; VG[ ;\XMWG SFI"S|DM B}A 
H ;FZL ZLT[ SZL XSFI K[P VF l;JFI W\WFDF\ VFJGFZL VFOTM ;FD[ VMlR\TF BRF" VG[ VFJSG[ 5CM\RL J/L 
XSFI K[Ps*f 
 VFD4 SFI"XL, D}0L ;\RF,G V[ B}A H VUtITF VG[ DCtJ WZFJ[ K[P 
 
&P$ pnMUDF\ SFI"XL, D}0LGL H~ZLIFT 
 SM.56 pnMUDF\ S[ SM. 56 V[SDDF\ SFI"XL, D}0LG]\ 5|DF6 S[8,] CMJ] HM.V[ T[G]\ SM. RMSS; 
DF5N\0 CM. XS[ GCL T[D KTF\ W\WFGF NZ[S SFIM"G[ V;ZSFZS VG[ SFI"1FD ZLT[ R,FJJF DF8[ SFI"XL, D}0L 
H~ZL K[P s(fV[S V[SDYL ALHF V[SDDF\ SFI"XL, D}0LGL H~ZLIFT V,U V,U CM. XS[ H[ T[GF V[SDG]\ 
:J~54 V[SDG]\ SN4 lJSF;GM NZ4 :8MSGM R,G NZ4 XFB GLlT4 pt5FNG GLlT4 VFlY"S l:YlT VG[ ~T]UT 
O[ZOFZ 5Z VFWFlZT CMI K[Ps)f VFD4 SFI"XL, D}0LGL H~ZLIFTG[ VG[S lJW 5lZA/M V;Z SZ[ K[P SFI"XL, 
D}0LGL H~ZLIFT GLR[GF 5lZA/M 5Z VFWFZLT K[P 
 v GOFSFZSTFGL S1FF 
 v SZJ[ZF 
 v l0lJ0g0 GLlT 
 v VGFDT GLlT 
 v 3;FZFGL GLlT 
 v SFI"1F[+ S[ SN lJ:TFZG]\ VFIMHG 
 v lS\DT O[ZOFZ 
 v pt5FNGGL SFI"1FDTF 
 p5ZMST NZ[S 5lZA/G]\ DCtJ SFI"XL, D}0LGL H~ZLIFTGF ;\NE"DF\ V,U V,U K[P HFC[Z 
;FC;MDF\ ,F\AFUF/FGL pt5FNG 5|lS|IFG[ wIFGDF\ ZFBLG[ SFI"XL, D}0LG]\ H~ZLIFTG]\ 5|DF6 JWFZ[ ZC[ K[P 
HIFZ[ DF+ 8=[0L\U SZTF V[SDMDF\ SFI"XL, D}0LGL H~ZLIFT VMKL ZC[ K[Ps!_f 
 HM V[SDDF\ SFI"XL, D}0LG]\ 5|DF6 VMK] CMI TM T[ JWFZJ] H HM.V[P SFI"XL, D}0LG]\ 5|DF6 JWFZJF 
DF8[ V[S SZTF JWFZ[ 5âlTVM VD,DF\ K[P 
 H[D S[4 
v RF,] lD,STMDF\ GOFG]\ 5]GoZMSF6 SZJ]\P 
v X[Z S[ :8MSG]\ J[RF6 SZL JWFZFGL SFI"XL, D}0L pEL SZJLP 
v W\WFG]\ S], J[RF6G]\ SN 38F0J]\P 
 VFJF p5FIM 5{SL SIM p5FI IMuI K[ T[ AFAT W\WFGL 5lZl:YlT VG[ ;\RF,GGL SFI"1FDTF 5Z 
ZC[,M K[P 
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&P5 SFI"XL, D}0LG]\ lJ`,[QF6 
 SFI"XL, D}0L V[ RF,] lD<ST VG[ RF,] HJFANFZLGM TOFJT K[P ;M0F V[X pnMUDF\ VeIF;DF\ 
;DFJFI[,L SFI"XL, D}0LGF lJ`,[QF6 DF8[ S\5GLVMGL RF,] lD<STGM VG[ HJFANFZLVMGM VeIF; H~ZL AG[ 
K[P 
 
&P5P! RF,] lD,STMG]\ lJ`,[QF6 
lGZDF S[lDS<; l,lD8[0  
;F{ 5|YD 8[A, G\P v &P! DF\ NXF"jIF D]HA RF,] lD,STG]\ lJ`,[QF6 T5F;LV[ TM lGZDF l,lD8[0DF\ 
56 VeIF;GF 5|YD JQF"YL V\lTD JQF" ;]WLDF\ SFI"XL, D}0LDF\ S|DXo JWFZM YTM HM. XSFI K[P JQF" 
Z__(v_) VG[ JQF" Z__)v!_ DF\ SFI"XL, D}0LGM JWFZM :YlUT YM. UI[,M HM. XSFI K[P S\5GLV[ JQF" 
Z__!v_Z DF\ ~FP &5*P)! SZM0G]\ ;F{YL VMK] ZMSF6 SZ[,]\ CT]\ T[GL ;ZBFD6LV[ JQF" Z__(v_) DF\ 
VeIF;GF ;DIUF/FG]\ SFI"XL, D}0LDF\ ;F{YL JW] ZMSF6 ~FP !*()P$* SZM0G]\ HM. XSFI K[P S\5GLG]\ 
VeIF;GF ;DIUF/F NZdIFGG]\ SFI"XL, D}0LG]\ ;Z[ZFX ZMSF6 !Z_$P$& SZM0 HMJF D/[ K[P H[ ;M0F V[X 
pnMUGL ;Z[ZFX SZTF ,UEU $__ SZM0 JWFZ[ K[P S\5GLV[ VeIF;GF 5|YD 5F\R JQF"DF\ SFI"XL, D}0LDF\ 
;Z[ZFXYL VMK] ZMSF6 VG[ V\lTD RFZ JQF"DF\ RF,] lD,STDF\ ;Z[ZFXYL JW] ZMSF6 SZ[, K[P 
 
8F8F S[lDS<; l,lD8[0 
8F8F S[lDS<; l,lD8[0DF\ RF,] lD,STMDF\ SZ[,] D}0L ZMSF6 T5F;LV[ TM VeIF;GF ;DIUF/F 
NZdIFG RF,] lD,STDF\ SZ[, ZMSF6DF\ ;TT J3W8 YTL HMJF D/[ K[P S\5GLV[ VFWFZ JQF"DF\ RF,] lD,STMDF\ 
~FP !!_# SZM0G]\ ZMSF6 SZ[,]\ CT]\P HIFZ[ 5KLGF H JQF" Z__Zv_# DF\ S\5GLG]\ RF,] lD,STDF\ ZMSF6 
38LG[ )!$PZ$ SZM0 HM. XSFI K[P H[ VeIF;GF ;DIUF/FG]\ S\5GLG]\ RF,] lD,STDF\ ;F{YL VMK] ZMSF6 
U6L XSFIP S\5GLV[ JQF" Z__(v_) DF\ RF,] lD,STDF\ ;F{YL JWFZ[ ~FP #&5_PZ# SZM0G]\ ZMSF6 SZ[,]\ CT]P 
S\5GLGF VeIF;GF ;DIUF/F NZdIFGDF\ RF,] lD,STDF\ ;Z[ZFX ZMSF6 ~FP Z__$P!$ SZM0 HMJF D/[ K[P 
H[ ;M0F V[X pnMUGF RF,] lD,STGF ;Z[ZFX ZMSF6 ~FP (_#P$Z SZM0GL ;ZBFD6LV[ ,UEU +6 U]6 
SCL XSFIP S\5GLV[ RF,] lD,STDF\ SZ[,F ;Z[ZFX ZMSF6GL ;ZBFD6LV[ JQF" Z__5v_& JQF" Z__*v_( 
YL Z__)v!_ DF\ RF,] lD,STDF\ JWFZ[ ZMSF6 HM. XSFI K[P HIFZ[ VeIF;GF AFSLGF JQFM"DF\ S\5GLG]\ RF,] 
lD,STDF\ ZMSF6 ;Z[ZFX SZTF VMK] HMJF D/[ K[P 
 
W|F\UW|F S[lDS<; JS"; l,lD8[0 
 W|F\UW|F S[lDS<; JS"; l,lD8[0 S\5GLV[ VeIF;GF 5|YD JQF" Z__!v_Z YL JQF" Z__)v!_ 
;]WLDF\  S|DXo  RF,] lD,STMDF\ JWFZM SZ[,M K[ T[D SCL XSFIP S\5GLGF VFWFZ JQF"DF\ RF,] lD,STM 










lGZDF 8F8F 0LP;LP0A<I]P ÒPV[RP;LPV[,P 8LPV[P;LP 
JQF" 
;\IMÒT\ YI[, V[SD 
;Z[ZFX 
lAG ;\IMÒT V[SD 
;Z[ZFX 
2001-02 657.81 1103.00 880.41 119.96 181.99 80.05 127.33
2002-03 736.12 914.24 825.18 138.42 156.40 78.99 124.60
2003-04 785.25 1394.38 1089.82 164.24 224.27 75.05 154.52
2004-05 1029.30 1983.01 1506.16 189.13 284.56 63.49 179.06
2005-06 1123.47 2484.31 1803.89 244.25 584.01 50.50 292.92
2006-07 1382.13 1916.59 1649.36 236.72 804.60 50.49 363.94
2007-08 1552.01 2286.78 1919.40 263.65 874.07 32.82 390.18
2008-09 1789.47 3650.23 2719.85 278.50 894.78 21.76 398.35
2009-10 1784.57 2304.72 2044.65 312.81 852.69 18.50 394.67
S], 10840.13 18037.26 14438.70 1947.68 4857.37 471.65 2425.57
;Z[ZFX 1204.46 2004.14 1604.30 216.41 539.71 52.41 269.51
s5|Fl%T:YFG o VeIF; C[9/GL ;M0FV[X S\5GLVMGF JFlQF"S VC[JF, JQF" Z__!v_Z YL Z__)v!_f  
 VeIF;GF  ;DU|   ;M0FV[X  V[SDGL ;Z[ZFX = 803.42 
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#!ZP(! SZM0 HMJF D/[ K[P S\5GLGL ;Z[ZFX RF,] lD,STM Z!&P$! SZM0 K[P H[ pnMUGL ;Z[ZFX RF,] 
lD,STM ~FP (_#P$Z SZM0GF ,UEU Z5 @ U6L XSFIP 
 
U]HZFT C[JL S[lDS<; l,lD8[0 
 U]HZFT C[JL S[lDS<; l,lD8[0DF\ (GHCL) RF,] lD,STMG]\ ZMSF6 T5F;LV[ TM VF S\5GLDF\ 56 
JQF" Z__#v_$ VG[ Z__)v!_ G[ V5JFN ~5 U6TF AFSLGF JQFM"DF\ RF,] lD,STDF\ ZMSF6 S|DXo JWT]\ 
HM. XSFI K[P S\5GLG]\ VeIF;GF ;DIUF/F NZdIFGG]\ RF,] lD,STDF\ ;Z[ZFX ZMSF6 5#)P*! SZM0 HMJF 
D/[ K[P H[ ;M0F V[X pnMUGF RF,] lD,STMDF\ SZ[,F ;Z[ZFX ZMSF6 SZTF ~FP Z&#P*! SZM0 H[8,]\ VMK] 
U6L XSFIP S\5GLV[ RF,] lD,STMDF\ ;F{YL VMK] D}0L ZMSF6 JQF" Z__Zv_# DF\ s!5&P$_ SZM0f SZ[,]\\ K[P 
HIFZ[ S\5GLG]\ RF,] lD,STMDF\ ;F{YL p\R] D}0L ZMSF6 JQF" Z__(v_) DF\ s()$P*( SZM0f HMJF D/[ K[P 
S\5GLGF RF,] lD,STGF ;Z[ZFX ZMSF6 SZTF JQF" Z__5v_& YL Z__)v!_ ;]WLDF RF,] lD,STDF\ SZ[,]\ 
ZMSF6 JWFZ[ VG[ VeIF;GF 5|YD RFZ JQFM"DF\ ;Z[ZFX SZTF VMK] ZMSF6 8[A, G\P &P! 5ZYL HM. XSFI 
K[P 
 
T]lTSMZLG V,S,L VG[ S[lDS<; l,lD8[0 
 T]lTSMZLG V,S,L VG[ S[lDS<; l,lD8[0DF\ VFWFZ JQF"YL VeIF;GF V\lTD JQF" ;]WLDF\ RF,] 
lD,STDF\ ZMSF6 ;TT 38T]\ HMJF D/[ K[P S\5GLV[ VFWFZ JQF"DF\ RF,] lD,STMDF\ ~FP (_P_5 SZM0G]\ ZMSF6 
SZ,]\ CT]\P H[GL ;FD[ VeIF;GF V\lTD JQF"DF\ VF ZMSF6 38LG[ DF+ !(P5_ SZM0 HM. XSFI K[P S\5GLG]\ 
VeIF;GF ;DIUF/F NZdIFGG]\ RF,] lD,STDF\ ;Z[ZFX ZMSF6 5ZP$! SZM0G]\ HMJF D/[ K[P H[GL 
;ZBFD6LV[ S\5GLV[ VeIF;GF 5|YD RFZ JQF"DF\ RF,] lD,STDF\ JWFZ[ ZMSF6 SZ[, K[P T[D SCL XSFIP 
HIFZ[ AFSLGF JQFM"DF\ RF,] lD,STDF\ SZ[, ZMSF6 ;Z[ZFX SZTF VMK] HMJF D/[ K[P ;M0F V[X pnMUGF RF,] 
lD,STDF\ ;Z[ZFX ZMSF6 SZTF S\5GLG]\ RF,] lD,STDF\ ;Z[ZFX ZMSF6 * @ H[8,] H U6L XSFIP ALÒ ZLT[ 
SCLV[ TM S\5GLV[ pnMUGF ,UEU *5 SZM0 H[8,]\ VMK] D}0L ZMSF6 SZ[, K[P T[D SCL XSFIP 
 
;\IMÒT YI[, VG[ ;\IMÒT GCL YI[,L S\5GLVMG]\ lJ`,[QF6o 
8[A, G\vP&4! DF\ NXF"J[,L VF\S0FSLI DFlCTL HMTF SCL XSFI S[ VeIF;DF\ ;DFJFI[,L 5F\R 
S\5GLVM 5{SL lGZDF S[lDS<; l,lD8[0 VG[ 8F8F S[lDS<; l,lD8[0 VF A\G[ S\5GLVM ;\IMÒT S\5GLVM K[P 
HIFZ[ 3|F\UW|F S[lDS<; JS"; l,lD8[0 (DCW) U]HZFT C[JL S[lDS<; l,lD8[0VG[ T]lTSMZLG V,S,L VG[ 
S[lDS<; l,lD8[0 (TAC) V[ lAG ;\IMÒT S\5GL K[P ;\IMÒT S\5GLVMDF\ RF,] lD,STMG]\ lJ`,[QF6 HM.V[ 
TM VF S\5GLVMV[ VeIF;GF ;DIUF/M JQF" Z__!v_Z YL Z__)v!_ NZdIFG ;Z[ZFX !4&_$P#_ SZM0 
RF,] lD,ST H[GL ;ZBFD6LV[ 5|YD RFZ  JQF" Z__!v_Z YL JQF" Z__$v_5 ;]WL ;Z[ZFX RF,] lD,ST 
SZTF\ VF JQFM"GL RF,] lD,ST VMKL HMJF D/[ K[P HIFZ[ AFSLGF 5F\R JQF" Z__5v_& YL JQF" Z__)v!_ 
GF JQFM"DF\ ;Z[ZFX RF,] lD,ST SZTF VF JQFM"G]\\ RF,] lD,ST G] 5|DF6 JWFZ[ HMJF D/[ K[P 
 VF H 5|DF6[ lAG ;\IMÒT S\5GLVMG]\ VeIF;GF ;DIUF/F JQF" Z__!v_Z YL JQF" Z__)v!_ 
NZdIFGG]\ ;Z[ZFX RF,] lD,ST Z&)P5!  SZM0GL HMJF D/[ K[P H[GL ;ZBFD6LV[ 5|YD RFZ  JQF" 
Z__!v_Z YL JQF" Z__$v_5 ;]WL ;Z[ZFX RF,] lD,ST SZTF VF JQFM["GL RF,] lD,ST VMKL HMJF D/[ K[P 
HIFZ[ AFSLGF JQF" Z__5v_& YL Z__)v!_ GF JQFM"DF\ ;Z[ZFX RF,] lD,ST  SZTF VF JQFM"G]\ RF,] 
lD,STG]\ 5|DF6 JWFZ[ HMJF D/[ K[P 
 
5|SZ6v& o SFI"XL, D}0LG]\ lJ`,[QF6 
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8[A, G\P v &P!P! 
 RF,] lD,STM G]\   VGMJF 5lZ1F6 
Source of 
Variation 
SS df MS F P-value F crit 
Rows 3873084 8 484135.4 3.809369 0.00305 2.244398
Columns 23226386 4 5806597 45.68859 8.63E-13 2.668436
Error 4066903 32 127090.7       
Total 31166373 44         
 
 5|:T]T 8[A, G\P &P!P! VF56G[ läDFUL"I ANOVA 5lZ1F6G]\ 5lZ6FD NXF"J[ K[P ;DU| ZLT[ HMTF 
VF\S0FSLI DFlCTL VF56G[ U6TZL SZ[,L lS\DT H[ cc ;\XMWGGF ;DIUF/F NZdIFG ;M0F V[X S\5GLVMGL 
RF,] lD,STDF\ SM. O[ZOFZ GYLP cc Ho VF ptS<5GFG[ 8[A,GL D[/J[,L lS\DT ;FY[ ;ZBFJTF U6TZL SZ[,L 
lS\DT #P(! HMJF D/[ K[P HIFZ[ T[GL 8[A, lS\DT ZPZ$ HMJF D/[ K[P VFD VCL\ Ho X}gI ptS<5GFGM 
Vl:JSFZ YFI K[P V[8,[ S[ VF56[ J{Sl<5S ptS<5GF H1 cc ;\XMWGGF ;DIUF/F NZdIFGF ;M0F V[X 
S\5GLVMGL GF6FSLI V;ZSFZSTFDF\ O[ZOFZ K[ V[8,[ S[ RF,] lD,STDF\ O[ZOFZ K[Pcc GM :JLSFZ YFI K[P 
 HIFZ[ NZ[S S\5GLVMGF ;\XMWGGF ;DIUF/F NZdIFG RF,] lD,STDF\ YI[,F 5lZJT"GM T5F;TF X}gI 
ptS<5GF HO cc GD}GFGL ;M0F V[X S\5GLVM JrR[ RF,] lD,ST DF\ SM. H O[ZOFZ GYLP cc T[ RSF;TF T[GL 
U6TZL SZ[,L lS\DT $5P&) HMJF D/[ K[P HIFZ[ T[GL 8[A, lS\DT ZP&* K[P VFD4 8[A, lS\DT SZTF 
U6TZL SZ[,L lS\DT JWFZ[ CMJFYL X}gI ptS<5GF H0 :JLSFZFX[ GlC T[YL J{Sl<5S   ptS<5GF H1  
cc GD}GFGL ;M0F V[X S\5GLVM JrR[ RF,] lD,STDF\ O[ZOFZ K[P cc   GM :JLSFZ YX[P 
 
8[A, G\P v &P!PZ 
 RF,] lD,STM G]\ V[Ov5lZ1F6  
  Variable 1 Variable 2 
Mean 1604.299 269.5074 
Variance 373110.8 14863.1 
Observations 9 9 
df 8 8 
F 25.10316  
P(F<=f) one-tail 6.87E-05  
F Critical one-
tail 3.438103   
 
 F 5lZ1F6GL U6TZL 5|:T]T 8[A, G\P &P!PZ äFZF NXF"JJFDF\ VFJL K[P H[ D]HA ;\IMÒT YI[,L 
S\5GLVMGL ;Z[ZFX !&_$ SZM0 K[P HIFZ[ ;\IMÒT GCL YI[,L S\5GLVMGL ;Z[ZFX Z&) SZM0 K[P VFD YJF 
5FK/G]\ D]bI SFZ6 HM.V[ TM ;\IMÒT YI[,L S\5GLVMGF RF,] lD,STDF\ VgI W\WFSLI 5|J'l¿GM 56 
;DFJ[X YFI K[P lJR,GM HMTF ;\IMÒT YI[,L S\5GLVMG]\ lJR,G ;\IMÒT GlC YI[,L S\5GLVM SZTF JWFZ[ 
K[P F GL U6TZL SZ[, lS\DT Z5P!_ HMJF D/[ K[P H[ F GL 8[A, lS\DT #P$# SZTF JWFZ[ K[P T[YL X}gI 
5|SZ6v& o SFI"XL, D}0LG]\ lJ`,[QF6 
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ptS<5GF Ho cc ;\IMÒT YI[,L VG[ ;\IMÒT GlC YI[,L S\5GLVM JrR[ RF,] lD,STDF\ SM. H O[ZOFZ 
GYLPcc :JLSFZFX[ GCL\P VG[ T[YL J{Sl<5S ptS<5GF H1 cc ;\IMÒT YI[, VG[ ;\IMÒT GCL YI[,L S\5GLVM 
JrR[ RF,] lD,STDF\ O[ZOFZ K[Pcc   :JLSFZJFDF\ VFJX[P 
 
&P 5P Z RF,]  N[JFG]\ lJ`,[QF6 
 RF,] HJFANFZLVM V[ SFI"XL, D}0LG]\ ALH] VUtIG]\ 38S K[P 5|FlRG bIF, D]HA RF,] lD,ST VG[ 
N[JFGM U]6M¿Z Z o ! U6JFDF\ VFJ[ K[P ;M0F V[X pnMUDF\ VeIF;DF\ ;DFJFI[,L HJFANFZLVM 8[A, G\P 
&PZ DF\ NXF"JJFDF\ VFJ[,L K[P  
 
lGZDF S[lDS<; l,lD8[0  
 lGZDF S[lDS<; l,lD8[0DF\ S], RF,] HJFANFZLVM ~FP 55&(P&_ SZM0 HM. XSFI K[P H[ S\5GLGL 
VeIF;GF ;DIUF/FGL S], RF,] lD,STM ~FP !_($_P!# SZM0GL ;ZBFD6LV[ ,UEU 5_ @ U6L XSFIP 
V[8,[  S\5GLGL RF,] lD,STM SZTF RF,] HJFANFZLG]\ 5|DF6 VMK] K[P H[ S\5GLGL p\RL SFI"1FDTF ;}RJ[ K[P 
S\5GLGL VeIF;GF ;DIUF/FGL ;Z[ZFX RF,] HJFANFZLVM &!(P*# SZM0 K[P H[ pnMUGL ;Z[ZFX RF,] 
HJFANFZLVM 5_*PZ5 SZM0 SZTF !!!P$( SZM0 H[8,L JW] U6L XSFIP JQF" Z__Zv_# DF\ S\5GLGL RF,] 
HJFANFZLVM ;F{YL VMKL ~FP $$$P(5 SZM0 HMJF D/[ K[P HIFZ[ JQF" Z__&v_* DF\ ;F{YL JW] RF,] 
HJFANFZLVM ~FP *)ZP!_ SZM0 HMJF D/[ K[P VeIF;GF V\lTD RFZ JQF"DF\ S\5GLGL RF,] HJFANFZLVM 
;Z[ZFX SZTF JW] HM. XSFI K[P HIFZ[ AFSLGF JQFM"DF\ RF,] HJFANFZLG]\ 5|DF6 ;Z[ZFX SZTF VMK]\ K[P 
 
8F8F S[lDS<; l,lD8[0 
 8F8F S[lDS<; l,lD8[0DF\ VeIF;GF ;DIUF/FGL S\5GLGL S], RF,] HJFANFZLVM ~FP !Z!_)P_! 
SZM0 K[P H[ S\5GLGL VFH ;DIUF/FGL S], RF,] lD,STM !(&#*PZ& SZM0 SZTF VMKL K[P S\5GLG]\ RF,] 
HJFANFZLG]\ ;Z[ZFX 5|DF6 !#$5P$5 SZM0 K[P H[ pnMUGL ;Z[ZFX RF,] HJFANFZLVM SZTF ,UEU +6 
U6] K[P VF ;DIUF/F NZdIFGGL S\5GLGL RF,] HJFANFZLVM JQF" Z__Zv_# DF\ s*Z$P_* SZM0f ;F{YL 
VMKL VG[ JQF" Z__(v_) DF\ sZ$$_P*& SZM0f ;F{YL JWFZ[F HMJF D/[ K[P VeIF;GF 5|YD 5F\R JQF[ 
NZdIFG S\5GLGL RF,] HJFANFZLVM ;Z[ZFX RF,] HJFANFZLVM !#$5P$5 SZM0 SZTF VMKL VG[ AFSLGF 
JQFM"DF\ JWFZ[ HMJF D/[ K[P 
 
W|F\UW|F S[DLS<; JS"; ,LDL8[0 (DCW) 
 H[ 5{SL W|F\UW|F S[DLS<; JS"; ,LDL8[0 (DCW) DF\ S\5GLGL S], RF,] HJFANFZLVM ~FP Z!$5P($ 
SZM0 HMJF D/[ K[P H[ S\5GLGL VeIF;GF ;DIUF/F NZdIFGGL S], RF,] lD,STM ~FP !$$*P&( SZM0GL 
;FD[ JWFZ[ SCL XSFIP S\5GLGL ;Z[ZFX RF,] HJFANFZLVM ~FP Z#(P$# SZM0 HMJF D/[ K[P S\5GLV[ 
VeIF;GF ;DIUF/F NZdIFG JQF" Z__Zv_# VG[ JQF" Z__(v_) G[ V5JFN ~5 U6LV[ TM AFSLGF 
JQFM"DF\ RF,] HJFANFZLDF\ S|DXo JWFZM SZ[,M K[P T[D SCL XSFIP S\5GLGL  VF ;DIUF/FGL ;F{YL VMKL RF,] 
HJFANFZLVM JQF" Z__Zv_# DF\ !&$PZ* SZM0 HMJF D/[ K[P HIFZ[ RF,] HJFANFZLG]\ ;F{YL p\R] 5|DF6 
VeIF;GF V\lTD JQF" Z__)v!_ DF\ ~FP #5(P_) SZM0 HMJF D/[ K[P ;M0F V[X pnMUGL ;Z[ZFX 
HJFANFZLVM ~FP 5_*PZ( SZM0GL ;FD[ S\5GLGL ;Z[ZFX RF,] HJFANFZLVM Z#(P$# SZM0 H[8,L K[P 
S\5GLGL VF ;DIUF/F NZdIFGGL ;Z[ZFX RF,] HJFANFZLVM ~FP Z#(P$# SZM0GL ;FD[ VeIF;GF 5|YD 
5|SZ6v& o SFI"XL, D}0LG]\ lJ`,[QF6 
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5F\R JQF"DF\ RF,] HJFANFZLG]\ 5|DF6 VMK] VG[ AFSLGF JQFM"DF\ ;Z[ZFX SZTF RF,] HJFANZLG]\ 5|DF6 JW] 
HMJF D/[ K[P 
 
U]HZFT C[JL S[lDS, l,lD8[0 
U]HZFT C[JL S[lDS, l,lD8[0DF\ (GHCL) S\5GLGL VeIF;GF ;DIUF/FGL S], RF,] HJFANFZLVM 
S], RF,] lD,STM SZTF ,UEU 5_ @ H[8,L VMKL HMJF D/[ K[P S\5GLGL VF ;DIUF/F NZdIFGGL S], 
RF,] lD,STM Z*$)P_( SZM0 K[P H[GL ;FD[ VFH ;DIUF/FG]\ S\5GLG]\ RF,] lD,STMDF\ S], ZMSF6 
$(5*P#*  SZM0 K[P S\5GLGL VF ;DIUF/F NZdIFGGL ;Z[ZFX RF,] HJFANFZLVM ~FP #_5P$5 SZM0 K[P 
 
8[A, G\v&PZ 
 RF,] N[JF  
lGZDF 8F8F 0LP;LP0A<I]P ÒPV[RP;LPV[,P 8LPV[P;LP 
JQF" 
;\IMÒT\ YI[, V[SD 
;Z[ZFX 
lAG ;\IMÒT V[SD 
;Z[ZFX 
2001-02 512.37 889.14 700.76 174.9 210.57 39.37 141.61
2002-03 444.85 729.07 586.96 164.27 220.38 31.52 138.72
2003-04 521.18 965.03 743.11 181.68 213.71 24.66 140.02
2004-05 502.46 1163.76 833.11 186.81 250.74 31.53 156.36
2005-06 525.79 1133.85 829.82 229.19 274.86 29.55 177.87
2006-07 792.1 1350.7 1071.40 256.54 335.71 21.55 204.60
2007-08 740.51 1625.77 1183.14 300.26 353.04 18.36 223.89
2008-09 756.43 2440.76 1598.60 294.10 447.36 22.68 254.71
2009-10 772.91 1810.93 1291.92 358.09 442.71 34.43 278.41
S], 5568.60 12109.01 8838.81 2145.84 2749.08 253.65 1716.19
;Z[ZFX 618.73 1345.45 982.09 238.43 305.45 28.18 190.69
s5|Fl%T:YFG o VeIF; C[9/GL ;M0FV[X S\5GLVMGF JFlQF"S VC[JF, JQF" Z__!v_Z YL Z__)v!_f  
 VeIF;GF  ;DU|   ;M0FV[X  V[SDGL ;Z[ZFX =  5_*PZ5 
 
H[ pnMUGL ;Z[ZFX RF,] HJFANFZLVM SZTF Z__ SZM0 H[8,L VMKL K[P JQF" Z__!v_Z DF\ S\5GLGL RF,] 
HJFANFZLVM ;F{YL VMKL Z!_P5* SZM0 HMJF D/[ K[P HIFZ[ JQF" Z__(v_) DF\ S\5GLGL RF,] 
HJFANZLVM ;F{YL JWFZ[ $$*P#& SZM0 HM. XSFI K[P JQF" Z__!v_Z YL JQF" Z__5v_& ;]WLDF\ 
S\5GLGL RF,] HJFANFZLVM S\5GLGL ;Z[ZFX RF,] HJFANFZLVM SZTF VMKL VG[ JQF" Z__&v_* YL JQF" 
Z__)v!_ ;]WLDF\ RF,] HJFANFZLVM ;Z[ZFX SZTF JWFZ[ HMJF D/[ K[P 
 
T]lTSMZLG V,Sl, VG[ S[lDS<; l,lD8[0 
T]lTSMZLG V,Sl, S[lDS<; l,lD8[0DF\ (TAC) VeIF;GF ;DIUF/F NZdIFG RF,] HJFANFZLGF 
5|DF6DF\ lJ;\UTTF HMJF D/[ K[P V[8,[ S[ RF,] HJFANFZMVLG]\ SM. V[S RMSS; J,6 DF5L XSFT]\ GYLP 
S\5GLGL VeIF;GF ;DIUF/FGL S], RF,] HJFAFNFZLVM Z5#P&5 SZM0 K[P H[ VF ;DIUF/FGL S], RF,] 
lD,STM ~FP $*!P&5 SZM0GL ;ZBFD6LV[ ,UEU 5_ @ VMKL U6L XSFIP S\5GLGL VF ;DIUF/FGL 
;Z[ZFX RF,] HJFANFZLVM ~FP Z(P!( SZM0 K[P H[ ;M0F V[X pnMUGL ;Z[ZFX RF,] HJFANFZLVM ~FP 
5|SZ6v& o SFI"XL, D}0LG]\ lJ`,[QF6 
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5_*PZ5 SZM0GL ;ZBFD6LV[ DF+ 5 @ U6L XSFIP VeIF;GF ;DIUF/F NZdIFG JQF" Z__*v_( DF\ 
RF,] HJFANFZLG]\ ;F{YL VMK] 5|DF6 ~FP !(P#& SZM0 HMJF D/[ K[P HIFZ[ VFWFZ JQF" Z__!v_Z DF\ RF,] 
HJFANFZLG]\ ;F{YL JW] 5|DF6 #)P#* SZM0 HMJF D/[ K[P JQFZ__!v_Z YL Z__Zv_# VG[ JQF" 
Z__$v_5 YL Z__5v_& VG[ V\lTD JQF" Z__)v!_ DF\ S\5GLGL RF,] HJFANFZLVM ;Z[ZFX RF,] 
HJFANFZLVM SZTF JWFZ[ HMJF D/[ K[P HIFZ[ AFSLGF JQFM"DF\ RF,] HJFANFZLG]\ 5|DF6 ;Z[ZFX SZTF VMK] 
K[P 
 
;\IMÒT YI[, VG[ ;\IMÒT GCL YI[,L S\5GLVMG]\ lJ`,[QF6o 
8[A, G\P v &PZ DF\ NXF"J[,L VF\S0FSLI DFlCTL HMTF SCL XSFI S[ VeIF;DF\ ;DFJFI[,L 5F\R 
S\5GLVM 5{SL lGZDF S[lDS<; l,lD8[0 VG[ 8F8F S[lDS<; l,lD8[0 VF A\G[ S\5GLVM ;\IMÒT S\5GLVM K[P 
HIFZ[ 3|F\UW|F S[lDS<; JS"; l,lD8[0 (DCW),U]HZFT C[JL S[lDS<; l,lD8[0 VG[ T]lTSMZLG V,S,L VG[ 
S[lDS<; l,lD8[0 (TAC) V[ lAG ;\IMÒT S\5GL K[P ;\IMÒT S\5GLVMDF\ RF,] HJFANFZLG]\ lJ`,[QF6 
HM.V[ TM VF S\5GLVMV[ VeIF;GF ;DIUF/M JQF" Z__!v_Z YL Z__)v!_ NZdIFG ;Z[ZFX )(ZP_) 
SZM0 RF,] HJFANFZL HMJF D/[ K[P H[GL ;ZBFD6LV[ 5|YD 5F\R   JQF" Z__!v_Z YL JQF" Z__5v_& 
;Z[ZFX RF,] HJFANFZL SZTF\ VF JQFM"GL RF,] HJFANFZL VMKL HMJF D/[ K[P HIFZ[ AFSLGF RFZ JQF" 
Z__&v_* YL JQF" Z__)v!_ GF JQFM["DF\ ;Z[ZFX RF,] HJFANFZL SZTF VF JQFM"G]\\ RF,] HJFANFZL G] 
5|DF6 JWFZ[ HMJF D/[ K[P 
 VF H 5|DF6[ lAG ;\IMÒT S\5GLVMG]\ VeIF;GF ;DIUF/F JQF" Z__!v_Z YL JQF" Z__)v!_ 
NZdIFGG]\ ;Z[ZFX RF,] HJFANFZL !)_P&) HMJF D/[ K[P H[GL ;ZBFD6L V[ 5|YD 5F\R  JQF" Z__!v_Z 
YL JQF" Z__5v_& ;]WL ;Z[ZFX RF,] HJFANFZL SZTF VF JQFM"G]\ RF,] HJFANFZL VMK] HMJF D/[ K[P HIFZ[ 
AFSLGF JQF" Z__5v_& YL Z__)v!_ GF JQFM"DF\ ;Z[ZFX RF,] HJFANFZL  SZTF VF JQFM"G]\ RF,] 




 RF,] N[JF  G]\     VGMJF 5lZ1F6 
Source of 
Variation 
SS df MS F P-value F crit 
Rows 1036990 8 129623.8 2.697563 0.021699 2.244398
Columns 9517438 4 2379359 49.51615 2.9E-13 2.668436
Error 1537670 32 48052.19       
Total 12092098 44         
 
 5|:T]T 8[A, G\P &PZP! VF56G[ läDFUL"I ANOVA 5lZ1F6G]\ 5lZ6FD NXF"J[ K[P ;DU| ZLT[ HMTF 
VF\S0FSLI DFlCTL VF56G[ U6TZL SZ[,L lS\DT H[ cc ;\XMWGGF ;DIUF/F NZdIFG ;M0F V[X S\5GLVMGL 
RF,] HJFANFZLDF\ SM. O[ZOFZ GYLPcc  Ho VF ptS<5GFG[ 8[A,GL D[/J[,L lS\DT ;FY[ ;ZBFJTF U6TZL 
SZ[,L lS\DT ZP*_ HMJF D/[ K[P HIFZ[ T[GL 8[A, lS\DT ZPZ$ HMJF D/[ K[P VFD VCL\ Ho X}gI 
ptS<5GFGM Vl:JSFZ YFI K[P V[8,[ S[ VF56[ J{Sl<5S ptS<5GF H1 cc ;\XMWGGF ;DIUF/F NZdIFGF ;M0F 
5|SZ6v& o SFI"XL, D}0LG]\ lJ`,[QF6 
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V[X S\5GLVMGL GF6FSLI V;ZSFZSTFDF\ O[ZOFZ K[ V[8,[ S[ RF,] HJFANFZLDF\ O[ZOFZ K[P cc   GM :JLSFZ 
YFI K[P 
 HIFZ[ NZ[S S\5GLVMGF ;\XMWGGF ;DIUF/F NZdIFG RF,] lD,STDF\ YI[,F 5lZJT"GM T5F;TF X}gI 
ptS<5GF HO cc GD}GFGL ;M0F V[X S\5GLVM JrR[ RF,] HJFANFZLDF\ SM. H O[ZOFZ GYLP cc T[ RSF;TF T[GL 
U6TZL SZ[,L lS\DT $)P5Z HMJF D/[ K[P HIFZ[ T[GL 8[A, lS\DT ZP&* K[P VFD4 8[A, lS\DT SZTF U6TZL 
SZ[,L lS\DT JWFZ[ CMJFYL X}gI ptS<5GF H0 :JLSFZFX[ GlC T[YL J{Sl<5S   ptS<5GF H1 cc GD}GFGL ;M0F 
V[X S\5GLVM JrR[ RF,] HJFANFZLDF\ O[ZOFZ K[P cc    GM :JLSFZ YX[P 
 
8[A, G\Pv&PZPZ 
 RF,] N[JF  G]\ V[Ov5lZ1F6  
  Variable 1 Variable 2 
Mean 982.0894 190.6878 
Variance 107780.3 2763.64 
Observations 9 9 
df 8 8 
F 38.99941  
P(F<=f) one-tail 1.29E-05  
F Critical one-
tail 3.438103   
 
 F 5lZ1F6GL U6TZL 5|:T]T 8[A, G\P &PZPZ äFZF NXF"JJFDF\ VFJL K[P H[ D]HA ;\IMÒT YI[,L 
S\5GLVMGL ;Z[ZFX )(Z SZM0 K[P HIFZ[ ;\IMÒT GCL YI[,L S\5GLVMGL ;Z[ZFX !)_ SZM0 K[P VFD YJF 
5FK/G]\ D]bI SFZ6 HM.V[ TM ;\IMÒT YI[,L S\5GLVMGF RF,] HJFANFZLDF\ VgI W\WFSLI 5|J'l¿GM 56 
;DFJ[X YFI K[P lJR,GM HMTF ;\IMÒT YI[,L S\5GLVMG]\ lJR,G ;\IMÒT GlC YI[,L S\5GLVM SZTF JWFZ[ 
K[P F GL U6TZL SZ[, lS\DT #(P)) HMJF D/[ K[P H[ F GL 8[A, lS\DT #P$# SZTF JWFZ[ K[P T[YL X}gI 
ptS<5GF Ho cc ;\IMÒT YI[,L VG[ ;\IMÒT GlC YI[,L S\5GLVM JrR[ RF,] HJFANFZLDF\ SM. H O[ZOFZ 
GYLPcc :JLSFZFX[ GCL\P VG[ T[YL J{Sl<5S ptS<5GF H1 cc ;\IMÒT YI[, VG[ ;\IMÒT GCL YI[,L S\5GLVM 
JrR[ RF,] HJFANFZLDF\ O[ZOFZ K[P cc   :JLSFZJFDF\ VFJX[P 
 
&P5P#     SFI"XL, D}0LGF J,6G]\ lJ`,[QF6   o 
 RF,] lD,ST VG[ RF,] HJFANFZLGF TOFJTYL VeIF;DF\ ;DFJFI[,L NZ[S S\5GLGL SFI"XL, D}0L 
D[/JJFDF\ VFJ[,L K[P H[ 8[A, G\P &P# DF\ NXF"J[, K[P 8[A,DF\ H[ S\5GLDF\ H[ T[ JQF"DF\ SFI"XL, D}0L AFSL 
NXF"J[ K[ T[GM VY" V[D YFI S[ VF S\5GLDF\ H[ T[ JQF"DF\ RF,] lD,STM SZTF RF,] HJFANFZLG]\ 5|DF6 JWFZ[ 
CX[P H[ SFI"XL, D}0LGL B[\RGL l:YlT S[ VKTGL l:YlT NXF"J[ K[P 
 ;M0F V[X pnMUDF\ VeIF;DF\ ;DFJFI[,L lJlJW S\5GLVMGM SFI"XL, D}0LG]\ J,6 8[A, G\ v&P$ 
DF\ NXF"J[, K[P H[GF VFWFZ[ NZ[S S\5GLDF\ SFI"XL, D}0LDF\ YTL J3W8G]\ J,6 HF6L XSFX[P ;F{ 5|YD  
5|SZ6v& o SFI"XL, D}0LG]\ lJ`,[QF6 
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lGZDF S[lDS<; l,lD8[0  
 lGZDF  S[lDS<; l,lD8[0DF\ VFWFZ JQF"GL ;ZBFD6LV[ S\5GLDF\ SFI"XL, D}0LG]\ 5|DF6 p\R] HMJF 
D/[ K[P VFWFZ JQF"GL ;ZBFD6LV[ VgI TDFD JQFM"DF\ S\5GLGL SFI"XL, D}0LDF\ JWFZM YTM HM. XSFI K[P 
S\5GLGL SFI"XL, D}0LG]\ ;F{YL p\R] 5|DF6 JQF" Z__(v_) DF\ HMJF D/[ K[P H[ VFWFZ JQF"GL ;ZBFD6LV[ 
,UEU * U6] JWFZ[ K[P S\5GLGL VeIF;GF ;DIUF/F NZdIFGGL SFI"XL, D}0LGL ;Z[ZFX 8SFJFZL 
$_ZP*# @ K[P H[GL ;ZBFD6LV[ JQF" Z__5v_& YL JQF" Z__)v!_ ;]WLDF\ SFI"XL, D}0LGL 8SFJFZL 
JWFZ[ HMJF D/[ K[P HIFZ[ AFSLGF JQFM"DF\ VF 8SFJFZL ;Z[ZFX SZTF VMKL HMJF D/[ K[P 
 
8F8F S[lDS<; l,lD8[0 
8F8F S[lDS<; l,lD8[0DF\ JQF" Z__Zv_# DF\ SFI"XL, D}0L VFWFZ JQF"GL ;ZBFD6LV[ ,UTF !$ @ 
38F0M NXF"J[ K[P HIFZ[ AFSLGF JQFM"DF\ RF,] HJFANFZLVM SZTF RF,] lD,STMG]\ 5|DF6 VFWFZ JQF"GL 
;ZBFD6LV[ JW] ;FZL l:YlT NXF"J[ K[P ALÒ ZLT[ SCLV[ TM VF S\5GLDF\ VeIF;GF ;DIUF/F NZdIFG 
SFI"XL, D}0LG]\ J,6 JQF[" Z__Zv_# G[ AFN SZTF VFWFZ JQF"GL ;ZBFD6LV[ JWFZM NXF"J[ K[P S\5GLGF 
SFI"XL, D}0LGF J,6GL ;Z[ZFX #_( @ K[P H[GL ;ZBFD6LV[ JQF" Z__$v)54 Z__5v_&4 Z__*v_( 
VG[ Z__(v_) DF\ SFI"XL,L D}0LGL 8SFJFZL p\RL VG[ AFSLGF JQFM"DF\ SFI"XL, D}0LGL 8SFJFZL ;Z[ZFX SZTF 
GLRL HMJF D/[ K[P 
 
W|F\UW|F S[lDS, JS"; l,lD8[0  
W|F\UW|F S[lDS, JS"; l,lD8[0 S\5GLG]\ (DCW) SFI"XL, D}0LG]\ J,6 HM.V[ TM VF S\5GLDF\ 
SFI"XL, D}0LDF\ V5JFN ~5 JQFM"G[ AFN SZTF ;TT 38F0M HMJF D/[ K[P VFWFZ JQF"DF\ S\5GLGL SFI"XL, D}0L 
v!__ YL X~ SZL V\lTD JQF"DF\  v(ZP$Z @  HMJF D/[ K[P JQF" Z__$v_5 VG[ JQF" Z__5v_& G[ AFN 
SZTF S\5GLGL SFI"XL, D}0L 38F0M NXF"J[ K[P JQF" Z__5v_& DF\ S\5GLDF\ SFI"XL, D}0LG]\ ;F{YL p\R]\ 5|DF6 
Z*P$! @  HMJF D/[ K[P HIFZ[ ;F{YL VMKL SFI"XL, D}0L S[ SFI"XL, D}0LGL ;F{YL GA/L l:YlT VFWFZ JQF"DF\ 
v!__ @  HMJF D/[ K[P S\5GLGF SFI"XL, D}0LGF J,6GL ;Z[ZFX 56  v$_P_(  NXF"J[ K[P 
 
U]HZFT C[JL S[lDS<; l,lD8[0 
 U]HZFT C[JL S[lDS<; l,lD8[0DF\ (GHCL) VFWFZ JQF" Z__!v_Z DF\ S\5GLG]\ RF,] lD,STM SZTF 
RF,] HJFANFZLVM JWFZ[ VFJ[ K[P S\5GLGF VeIF;GF ;DIUF/F NZdIFG 5|YD A[ JQFM"G[ AFN SZTF VgI 
TDFD JQFM"DF\ RF,] lD,STM SZTF RF,] HJFANFZLG]\ 5|DF6 VMK] HMJF D/[ K[P S\5GLGL SFI"XL, D}0LGL ;F{YL 
GA/L l:YlT JQF" Z__Zv_# DF\ VG[ ;F{YL ;FZL l:YlT JQF" Z__*v_( DF\ HM. XSFI K[P VeIF;GF 5|YD 
A[ JQFM"G[ AFN SZTF S\5GLG]\ SFI"XL, D}0LG]\ J,6 8SFJFZL JWFZM NXF"J[ K[P S\5GLGL RF,] lD,STMGL ZMSF6GL 
z[Q9 l:YlT JQF" Z__*v_( DF\ !(Z#P_& @  äFZF DF5L XSFI K[P S\5GLGF SFI"XL, D}0LGF J,6GL ;Z[ZFX 
(!)P&$ @  HMJF D/[ K[P 5|YD RFZ JQFM"G[ AFN SZTF VeIF;GF V\lTD 5F\R JQFM"DF\ SFI"XL, D}0LGF 
J,6GL 8SFJFZL ;Z[ZFX 8SFJFZLYL p\RL HMJF D/[ K[P  
 
T]lTSMZLG V,S,L VG[ S[lDS<; l,lD8[0 
 T]lTSMZLG V,S,L S[lDS<; l,lD8[0DF\ SFI"XL, D}0L GF J,6GL NZdIFGGL ;Z[ZFX 8SFJFZL 
5)P5$ @  HMJF D/[ K[P H[GL ;ZBFD6LDF\ JQF" Z__!v_Z YL JQF" Z__$v_5 VG[ JQF" Z__&v_* DF\ 
SFI"XL, D}0LG]\ J,6 p\RL 8SFJFZL NXF"J[ K[P JQF" Z__(v_) VG[ Z__)v!_ DF\ S\5GLDF\ RF,] lD,STM 
5|SZ6v& o SFI"XL, D}0LG]\ lJ`,[QF6 
 
165 
SZTF RF,] HJFANFZLG]\ 5|DF6 JWFZ[ HMJF D/[ K[P H[ SFI"XL, D}0LGL B[R NXF"J[ K[P S\5GLDF\ JQF" 
Z__#v_$ DF\ SFI"XL, D}0LGF J,6GL ;F{YL p\RL 8SFJFZL !Z#P(* @ HMJF D/[ K[ H[ V[D NXF"J[ K[ S[ 
VFWFZ JQF"GL ;ZBFD6LV[ S\5GLDF\ JQF" Z__#v_$ DF\ SFI"XL, D}0LDF\ Z#P(* @  H[8,M JWFZM YI[,M K[P 
VYJF TM VF JQF"DF\ S\5GL RF,] lD,STMG]\ 5|DF6 RF,] HJFANFZL SZTF JWFZ[ ZC[,] K[P 
 
8[A, G\ v &P# 
 SFI"XL, D}0L 
lGZDF 8F8F 0LP;LP0A<I]P ÒPV[RP;LPV[,P 8LPV[P;LP 
JQF" 
;\IMÒT\ YI[, V[SD 
;Z[ZFX 
lAG ;\IMÒT V[SD 
;Z[ZFX
2001-02 145.44 213.86 179.65 -54.94 -28.58 40.68 -14.28
2002-03 291.27 185.17 238.22 -25.85 -63.98 47.47 -14.12
2003-04 264.07 429.35 346.71 -17.44 10.56 50.39 14.50
2004-05 526.84 819.25 673.05 2.32 33.82 31.96 22.70
2005-06 597.68 1350.46 974.07 15.06 309.15 20.95 115.05
2006-07 590.03 565.89 577.96 -19.82 468.89 28.94 159.34
2007-08 811.50 661.01 736.26 -36.61 521.03 14.46 166.29
2008-09 1033.04 1209.47 1121.26 -15.60 447.42 -0.92 143.63
2009-10 1011.66 493.79 752.73 -45.28 409.98 -15.93 116.26
S], 5271.53 5928.25 5599.89 -198.16 2108.29 218.00 709.38
;Z[ZFX 585.73 658.69 622.21 -22.02 234.25 24.22 78.82
s5|Fl%T:YFG o VeIF; C[9/GL ;M0FV[X S\5GLVMGF JFlQF"S VC[JF, JQF" Z__!v_Z YL Z__)v!_f  
 VeIF;GF  ;DU|   ;M0FV[X  V[SDGL ;Z[ZFX =  Z)&P!( 
 
8[A, G\ v &P$ 
 SFI"XL, D}0L G]\ J,6   
lGZDF 8F8F 0LP;LP0A<I]P ÒPV[RP;LPV[,P 8LPV[P;LP 
JQF" 
;\IMÒT\ YI[, V[SD 
;Z[ZFX 
lAG ;\IMÒT V[SD 
;Z[ZFX 
2001-02 100.00 100.00 100.00 100.00 100.00 100.00 100.00
2002-03 200.27 86.58 143.43 -47.05 -223.86 116.69 -51.41
2003-04 181.57 200.76 191.16 -31.74 36.95 123.87 43.02
2004-05 362.24 383.08 372.66 4.22 118.33 78.56 67.04
2005-06 410.95 631.47 521.21 27.41 1081.70 51.50 386.87
2006-07 405.69 264.61 335.15 -36.08 1640.62 71.14 558.56
2007-08 557.96 309.09 433.52 -66.64 1823.06 35.55 597.32
2008-09 710.29 565.54 637.91 -28.39 1565.50 -2.26 511.61
2009-10 695.59 230.89 463.24 -82.42 1434.50 -39.16 437.64
S], 3624.54 2772.02 3198.28 -160.68 7576.80 535.89 2650.67
;Z[ZFX 402.73 308.00 355.36 -17.85 841.87 59.54 294.52
s5|Fl%T:YFG o VeIF; C[9/GL ;M0FV[X S\5GLVMGF JFlQF"S VC[JF, JQF" Z__!v_Z YL Z__)v!_f  
 VeIF;GF  ;DU|   ;M0FV[X  V[SDGL ;Z[ZFX =  #!(P(& 
5|SZ6v& o SFI"XL, D}0LG]\ lJ`,[QF6 
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;\IMÒT YI[, VG[ ;\IMÒT GCL YI[,L S\5GLVMG]\ lJ`,[QF6o 
 8[A, G\Pv&P# DF\ NXF"J[,L VF\S0FSLI DFlCTL HMTF SCL XSFI S[ VeIF;DF\ ;DFJFI[,L 5F\R 
S\5GLVM 5{SL lGZDF S[lDS<; l,lD8[0 VG[ 8F8F S[lDS<; l,lD8[0 VF A\G[ S\5GLVM ;\IMÒT S\5GLVM K[P 
HIFZ[ 3|F\UW|F S[lDS<; JS"; l,lD8[0 (DCW),U]HZFT C[JL S[lDS<; l,lD8[0   (GHCL)  VG[ T]lTSMZLG 
V,S,L VG[ S[lDS<; l,lD8[0 (TAC) V[ lAG ;\IMÒT S\5GL K[P ;\IMÒT S\5GLVMDF\ SFI"XL, D}0L G]\ 
lJ`,[QF6 HM.V[ TM VF S\5GLVMV[ VeIF;GF ;DIUF/M JQF" Z__!v_Z YL Z__)v!_ NZdIFG ;Z[ZFX 
&ZZPZ! SZM0 SFI"XL, D}0L  HMJF D/[ K[P H[GL ;ZBFD6LV[    JQF" Z__!v_Z YL JQF" Z__#v_$4 VG[ 
Z__&v_* DF\ ;Z[ZFX SFI"XL, D}0L  SZTF\ VF JQFM"GL SFI"XL, D}0L  VMKL  HMJF D/[ K[P HIFZ[ AFSLGF  
JQF" Z__$v_5  YL Z__5v_& VG[ Z__*v_( YL Z__)v!_ GF JQFM["DF\ ;Z[ZFX SFI"XL, D}0L GF J,6 
SZTF VF JQFM"G]\\ SFI"XL, D}0L GF J,6 G] 5|DF6 JWFZ[ HMJF D/[ K[P 
 VF H 5|DF6[ lAG ;\IMÒT S\5GLVMG]\ VeIF;GF ;DIUF/F JQF" Z__!v_Z YL JQF" Z__)v!_ 
NZdIFGG]\ ;Z[ZFX SFI"XL, D}0L  *(P(Z SZM0 HMJF D/[ K[P H[GL ;ZBFD6LV[ 5|YD   JQF" Z__!v_Z YL 
JQF" Z__$v_5 ;]WL ;Z[ZFX SFI"XL, D}0L  SZTF VF JQFM"GL SFI"XL, D}0L  VMKL HMJF D/[ K[P HIFZ[ 
AFSLGF JQF" Z__5v_& YL Z__)v!_ GF JQFM"DF\ ;Z[ZFX SFI"XL, D}0L  SZTF VF JQFM"G]\ SFI"XL, D}0L G]\ 
5|DF6 JWFZ[ HMJF D/[ K[P 
 
8[A, G\P v &P#P! 
SFI"XL, D}0L G]\ VGMJF 5lZ1F6 
Source of 
Variation 
SS df MS F P-value F crit 
Rows 1099027 8 137378.4 2.902553 0.014952 2.244398
Columns 3548691 4 887172.7 18.74434 5.02E-08 2.668436
Error 1514566 32 47330.18       
Total 6162283 44         
 
 5|:T]T 8[A, G\P &P#P! VF56G[ läDFUL"I ANOVA 5lZ1F6G]\ 5lZ6FD NXF"J[ K[P ;DU| ZLT[ HMTF 
VF\S0FSLI DFlCTL VF56G[ U6TZL SZ[,L lS\DT H[ cc ;\XMWGGF ;DIUF/F NZdIFG ;M0F V[X S\5GLVMGL 
SFI"XL, D}0L DF\ SM. O[ZOFZ GYLPcc Ho VF ptS<5GFG[ 8[A,GL D[/J[,L lS\DT ;FY[ ;ZBFJTF U6TZL SZ[,L 
lS\DT ZP)_ SZM0 HMJF D/[ K[P HIFZ[ T[GL 8[A, lS\DT ZPZ$ SZM0 HMJF D/[ K[P VFD VCL\ Ho X}gI 
ptS<5GFGM Vl:JSFZ YFI K[P V[8,[ S[ VF56[ J{Sl<5S ptS<5GF H1 cc ;\XMWGGF ;DIUF/F NZdIFGF ;M0F 
V[X S\5GLVMGL GF6FSLI V;ZSFZSTFDF\ O[ZOFZ K[ V[8,[ S[ SFI"XL, D}0L DF\ O[ZOFZ K[P cc GM :JLSFZ YFI K[P 
 HIFZ[ NZ[S S\5GLVMGF ;\XMWGGF ;DIUF/F NZdIFG SFI"XL, D}0L  DF\ YI[,F 5lZJT"GM T5F;TF 
X}gI ptS<5GF HO cc GD}GFGL ;M0F V[X S\5GLVM JrR[ SFI"XL, D}0L DF\ SM. H O[ZOFZ GYLPcc T[ RSF;TF 
T[GL U6TZL SZ[,L lS\DT !(P*$ SZM0 HMJF D/[ K[P HIFZ[ T[GL 8[A, lS\DT ZP&* SZM0 K[P VFD4 8[A, 
lS\DT SZTF U6TZL SZ[,L lS\DT JWFZ[ CMJFYL X}gI ptS<5GF H0 :JLSFZFX[ GlC  T[YL J{Sl<5S   ptS<5GF 
H1 cc GD}GFGL ;M0F V[X S\5GLVM JrR[ SFI"XL, D}0L GF J,6DF\ O[ZOFZ K[P cc   GM l:JSFZ YX[P 
 
 
5|SZ6v& o SFI"XL, D}0LG]\ lJ`,[QF6 
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8[A, G\P v &P#PZ 










F 18.11176  
P(F<=f) one-tail 0.000231  
F Critical one-
tail 3.438103  
 
 F 5lZ1F6GL U6TZL 5|:T]T 8[A, G\P &P#PZ äFZF NXF"JJFDF\ VFJL K[P H[ D]HA ;\IMÒT YI[,L 
S\5GLVMGL ;Z[ZFX &ZZ SZM0  K[P HIFZ[ ;\IMÒT GCL YI[,L S\5GLVMGL ;Z[ZFX *) SZM0 K[P VFD YJF 
5FK/G]\ D]bI SFZ6 HM.V[ TM ;\IMÒT YI[,L S\5GLVMGF SFI"XL, D}0L GF J,6DF\ VgI W\WFSLI 5|J'l¿GM 
56 ;DFJ[X YFI K[P lJR,GM HMTF ;\IMÒT YI[,L S\5GLVMG]\ lJR,G ;\IMÒT GlC YI[,L S\5GLVM SZTF 
JWFZ[  K[P  F GL U6TZL SZ[, lS\DT !(P!! SZM0 HMJF D/[ K[P H[ F GL 8[A, lS\DT #P$$ SZM0 SZTF 
JWFZ[ K[P T[YL X}gI ptS<5GF Ho cc ;\IMÒT YI[,L VG[ ;\IMÒT GlC YI[,L S\5GLVM JrR SFI"XL, D}0L  
DF\ SM. H O[ZOFZ GYLPcc :JLSFZFX[ GCL\P VG[ T[YL J{Sl<5S ptS<5GF H1  cc ;\IMÒT YI[, VG[ ;\IMÒT 
GCL YI[,L S\5GLVM JrR[ SFI"XL, D}0L DF\ O[ZOFZ K[P cc    :JLSFZJFDF\ VFJX[P 
 
;\IMÒT YI[, VG[ ;\IMÒT GCL YI[,L S\5GLVMG]\ lJ`,[QF6o 
 8[A, G\Pv&P$ DF\ NXF"J[,L VF\S0FSLI DFlCTL HMTF SCL XSFI S[ VeIF;DF\ ;DFJFI[,L 5F\R 
S\5GLVM 5{SL lGZDF S[lDS<; l,lD8[0 VG[ 8F8F S[lDS<; l,lD8[0 VF A\G[ S\5GLVM ;\IMÒT S\5GLVM K[P 
HIFZ[ 3|F\UW|F S[lDS<; JS"; l,lD8[0 (DCW),U]HZFT C[JL S[lDS<; l,lD8[0VG[ T]lTSMZLG V,S,L VG[ 
S[lDS<; l,lD8[0 (TAC) V[ lAG ;\IMÒT S\5GL K[P ;\IMÒT S\5GLVMDF\ SFI"XL, D}0L GF J,6G]\ lJ`,[QF6 
HM.V[ TM VF S\5GLVMV[ VeIF;GF ;DIUF/M JQF" Z__!v_Z YL Z__)v!_ NZdIFG ;Z[ZFX #55P#&  
SFI"XL, D}0L G] J,6 HMJF D/[ K[P H[GL ;ZBFD6LV[ JQF" Z__!v_Z YL JQF" Z__#v_$4 VG[ 
Z__*v_(  DF\ ;Z[ZFX SFI"XL, D}0L GF J,6 SZTF\ VF JQFM"G] SFI"XL, D}0L G] J,6 VMK] HMJF D/[ K[P 
HIFZ[ AFSLGF  JQF" Z__$v_5 YL Z__5v_& VG[ Z__*v_( YL Z__)v!_ GF JQFM"DF\ ;Z[ZFX SFI"XL, 
D}0L GF J,6 SZTF VF JQFM"G]\\ SFI"XL, D}0L GF J,6 G] 5|DF6 JWFZ[ HMJF D/[ K[P 
 VF H 5|DF6[ lAG ;\IMÒT S\5GLVMG]\ VeIF;GF ;DIUF/F JQF" Z__!v_Z YL JQF" Z__)v!_ 
NZdIFGG]\ ;Z[ZFX SFI"XL, D}0L G] J,6 Z)$P5Z HMJF D/[ K[P H[GL ;ZBFD6LV[ 5|YD   JQF" Z__!v_Z 
YL JQF" Z__$v_5 ;]WL ;Z[ZFX SFI"XL, D}0L GF J,6 SZTF VF JQFM"G]\ SFI"XL, D}0L G] J,6 VMK] HMJF 
D/[ K[P HIFZ[ AFSLGF JQF" Z__5v_& YL Z__)v!_ GF JQFM"DF\ ;Z[ZFX SFI"XL, D}0L GF J,6  SZTF VF 
JQFM"G]\ SFI"XL, D}0L GF J,6G]\ 5|DF6 JWFZ[ HMJF D/[ K[P 
 
5|SZ6v& o SFI"XL, D}0LG]\ lJ`,[QF6 
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8[A, G\P v &P$P! 
SFI"XL, D}0L GF J,6 G]\    VGMJF 5lZ1F6 
Source of 
Variation 
SS df MS F P-value F crit 
Rows 1981785 8 247723.2 1.779888 0.118087 2.244398
Columns 4082595 4 1020649 7.333349 0.000261 2.668436
Error 4453731 32 139179.1       
Total 10518111 44         
 
 5|:T]T 8[A, G\P &P$P! VF56G[ läDFUL"I ANOVA 5lZ1F6G]\ 5lZ6FD NXF"J[ K[P ;DU| ZLT[ HMTF 
VF\S0FSLI DFlCTL VF56G[ U6TZL SZ[,L lS\DT H[ cc ;\XMWGGF ;DIUF/F NZdIFG ;M0F V[X S\5GLVMGL 
SFI"XL, D}0L GF J,6DF\ SM. O[ZOFZ GYLPcc Ho VF ptS<5GFG[ 8[A,GL D[/J[,L lS\DT ;FY[ ;ZBFJTF 
U6TZL SZ[,L lS\DT !P*( HMJF D/[ K[P HIFZ[ T[GL 8[A, lS\DT ZPZ$ HMJF D/[ K[P VFD VCL\ Ho X}gI 
ptS<5GFGM l:JSFZ YFI K[P V[8,[ S[ VF56[ J{Sl<5S ptS<5GF H1 cc ;\XMWGGF ;DIUF/F NZdIFGF ;M0F 
V[X S\5GLVMGL GF6FSLI V;ZSFZSTFDF\ O[ZOFZ K[ V[8,[ S[ SFI"XL, D}0L GF J,6DF\ O[ZOFZ K[Pcc GM 
V:JLSFZ YFI K[P 
 HIFZ[ NZ[S S\5GLVMGF ;\XMWGGF ;DIUF/F NZdIFG SFI"XL, D}0L GF J,6 DF\ YI[,F 5lZJT"GM 
T5F;TF X}gI ptS<5GF HO cc GD}GFGL ;M0F V[X S\5GLVM JrR[ SFI"XL, D}0L GF J,6DF\ SM. H O[ZOFZ 
GYLP cc T[ RSF;TF T[GL U6TZL SZ[,L lS\DT *P## HMJF D/[ K[P HIFZ[ T[GL 8[A, lS\DT ZP&* K[P VFD4 
8[A, lS\DT SZTF U6TZL SZ[,L lS\DT JWFZ[ CMJFYL X}gI ptS<5GF H0 :JLSFZFX[ GlC T[YL J{Sl<5S   
ptS<5GF H1 cc GD}GFGL ;M0F V[X S\5GLVM JrR[ SFI"XL, D}0L GF J,6DF\ O[ZOFZ K[P cc GM l:JSFZ YX[P 
8[A, G\P v &P$PZ 










F 0.515405  
P(F<=f) one-tail 0.183866  
F Critical one-
tail 0.290858   
 
 F 5lZ1F6GL U6TZL 5|:T]T 8[A, G\P &P$PZ äFZF NXF"JJFDF\ VFJL K[P H[ D]HA ;\IMÒT YI[,L 
S\5GLVMGL ;Z[ZFX #55  K[P HIFZ[ ;\IMÒT GCL YI[,L S\5GLVMGL ;Z[ZFX Z)$  K[P VFD YJF 5FK/G]\ 
D]bI SFZ6 HM.V[ TM ;\IMÒT YI[,L S\5GLVMGF SFI"XL, D}0L GF J,6DF\ VgI W\WFSLI 5|J'l¿GM 56 
;DFJ[X YFI K[P lJR,GM HMTF ;\IMÒT YI[,L S\5GLVMG]\ lJR,G ;\IMÒT GlC YI[,L S\5GLVM SZTF VMK][ 
5|SZ6v& o SFI"XL, D}0LG]\ lJ`,[QF6 
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K[P F GL U6TZL SZ[, lS\DT _P5! HMJF D/[ K[P H[ F GL 8[A, lS\DT _PZ) SZTF JWFZ[ K[P T[YL X}gI 
ptS<5GF Ho cc ;\IMÒT YI[,L VG[ ;\IMÒT GlC YI[,L S\5GLVM JrR[ SFI"XL, D}0L GF J,6 DF\ SM. H 
O[ZOFZ GYLP cc :JLSFZFX[ GCL\P VG[ T[YL J{Sl<5S ptS<5GF H1  cc ;\IMÒT YI[, VG[ ;\IMÒT GCL YI[,L 
S\5GLVM JrR[ SFI"XL, D}0L GF J,6DF\ O[ZOFZ K[Pcc :JLSFZJFDF\ VFJX[P 
 
&P5P$  RF,] U]6MTZG]\ lJ`,[QF6   
 W\WFDF\ CFY 5Z ZMS04 A[gSl;,S4 ,[6LC]\0L TYF N[JFNFZM JU[Z[ V[JL lD,STM K[P H[GF GF6F\ RF,] 
N[JF\ R]SJJFDF\ D/TF\ ZC[ K[P VFJL lD,STMG[ 5|JFCL lD,STM SC[ K[P VG[ HIF\ VFJL lD,STM 5}ZTL CMI 
tIFZ[ W\WFGL cc5|JFCLcc 5lZl:YlT S[ TZ,TFGL 5lZl:YlT ;\TMQFSFZS K[ V[D SC[JFIP 
 RF,] lD,STM ;FY[ RF,] N[JFGF 5|DF6G[ RF,] U]6MTZ SC[ K[P T[ RF,] lD,STMG[ RF,] N[JF J0[ 
EFUJFYL D/[ K[P BF; SZLG[ 8]\SF UF/FGF ,[6NFZM DF8[ VF U]6MTZ p5IMUL K[P SFZ6 S[ 8}S ;DIDF\ 
R}SJJFG]\ YT]\ 5MTFG]\ N[J]\ S\5GL R}SJL XSX[ S[ GlC T[GM bIF, VF U]6MTZ VF5[ K[P VF U]6MTZ H[D pW] T[D 
S\5GLGL 5|JFCL l:YlT ;FZL VG[ S\5GL DF8[ VFJZSFZNFIS K[P V[S JQF"GL V\NZ H[ N[JF R}SJJFDF\ CMI T[G[ 
RF,] N[JF S[ RF,] HJFANFZLVM SC[JFDF\ VFJ[ K[P T[DF\ ,[6NFZM4 N[JLC]\0L4 A[\S VMJZ0=FO8 BR" R}SJJFGM AFSL4 
SZJ[ZFGL HMUJF. JU[Z[GM ;DFJ[X YFI K[P T[ H 5|DF6[ RF,] lD,STM V[8,[ V[JL lD,STM H[ ZMS0 :J~5GL 
CMI S[ 8]S ;DIDF\ H ZMS0DF\ O[ZJL XSFIP NFPTP ZMS04 A[\S l;,S4 DF,GM :8MS4 N[JFNFZM4 ,[6LC]\0L4 
VUFJYL R}SJ[, BR"4 VFJS D/JFGL AFSL4 T]Z\T H ZMS0DF\ O[ZJL XSFI T[JF ZMSF6M JU[Z[GM ;DFJ[X RF,] 
lD,STMDF\ YFI K[P 
 WFZM S[ RF,] lD,STM ~FP (_____ VG[ RF,] N[JF ~FP $_____ K[P 
RF,] lD,STM
RF,]U ]6MTZ  
RF,] NJ[ F sHJFANFZLf
=  
  (_____ 
                   vvvvvvv 
                    $_____ 
  VYJF     Zo! 
 p5ZMST U]6MTZ ;}RJ[ K[ S[ RF,] N[JF\ S\5GL 5F;[ ~FP Z GL RF,] lD,STM K[P 
 RF,] lD,STM =  
 ZMS0 VG[ A[\S l;,S + ZMS0 + N[JFNFZM + ,[6LC]\0L + VUFJYL R}SJ[, BR" + TZT J[RL XSFI 
T[JF ZMSF6M + ,MG VG[ WLZF6 
 RF,] N[JF\ = 
 ,[6NFZ + N[JLC]\0L + A[S VMJZ0=FO8 + GlC D\UFJ[, l0lJ0g0 + SZJ[ZFGL HMUJF. + 
 ;}lRT l0lJ0g0 
 :8FO G[ ,F\AFUF/FGL ,MG VF5L CMI TM T[GM ;DFJ[X RF,] lD,STMDF\ YFI GlCP TZT J[RL XSFI 
T[JF ZMSF6MDF\ lAG W\WFSLI ZMSF6 H ;DFJJF\P W\WFlSI ZMSF6G[ RF,] lD,STM U6L XSFI GlCP 
 ;FDFgI ZLT[ V[D DFGJFDF\ VFJ[ K[ S[ HM RF,] U]6MTZ Z o ! CMI TM W\WFGL 5|JFCL l:YlT 
;\TMQFSFZS U6FI V[8,[ S[ RF,] lD,STM AD6L CMI TM S\5GLGL SFI"XL, D}0LGL 5lZl:YlT ;\TMQFSFZS U6L 
XSFIP VFD4 KTF\ NZ[S 5|SFZGF W\WFDF\ VF H 5|DF6 CMJ] H~ZL GYLP VD]S W\WF DF8[ H U]6MTZ ;\TMQFSFZS 
G 56 CM. S[8,LS S\5GLVMDF\ ! o ! GF RF,] U]6MTZYL B]A H ;O/TFYL SFD Y. XS[P EFZTGL DM8F 
EFUGL S\5GLVMGM RF,] U]6MTZ !P$ o !  K[P  lZhJ" A[\S VMO .lg0IFV[ A[\SMGF lWZF6 ;\A\WDF\ lGD[,L 
5|SZ6v& o SFI"XL, D}0LG]\ lJ`,[QF6 
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8\0G SDL8LV[ RF,] U]6MTZ Z o ! 5Z ,FJJFGL E,FD6 SZ[,L4 5Z\T] tIFZ 5KL lGDFI[,L RFZ[ SlD8L V[ 
E,FD6 SZ[,L S[ ;FZL 5|JFCL 5lZl:YlT DF8[ !P## o ! GM RF,] U]6MTZ ZFBJM HM.V[P VFD4 !P## GM 
U]6MTZ ;\TMQFSFZS U6FIP VF U]6MTZ S[8,M CMJM HM.V[ T[GM VFWFZ W\WFGM 5|SFZ4 J[RF6vGLlT JU[Z[ VG[S 
AFATM 5Z K[P NFPTP HIF R,GM pY,M h05L YTM CMI VG[ p3ZF6L h05YL 5TTL CMI tIF\ VMKL SFI"XL, 
D}0LYL V[8,[ S[ GLRF RF,] U]6MTZYL ;\TMQFSFZS ZLT[ W\WM Y. XS[ K[P 
 RF,] U]6MTZ 5ZYL 5|JFCL 5lZl:YlT V\U[ VlE5|FI VF5TF S\5GLGL RF,] lD,STMGM 5|SFZ VG[ SN 
wIFGDF\ ,[JF HM.V[ S[8,LS JFZ :8MS JW] 50TM CMJFG[ SFZ6[ RF,] U]6MTZ p\RM CMI 5Z\T] :8MS JW] CMJFG]\ 
SFZ6 V[ CMI S[ DF,G]\ h05YL J[RF6 Y. XST] G CMIP VFD4 :8MSDF\ GSFDM4 J[RL G XSFI V[JM DF, JW] 
5|DF6DF\ CMI tIFZ[ RF,] U]6MTZ p\RM CMJF KTF\ T[GL RF,] N[JF\ R}SJJFGL XlST ;FZL K[ V[D SCL XSFI GlCP 
 S\5GLGF RF,] U]6MTZGL l:YlT 8[A, G\P &P5 DF\ NXF"J[,L K[P H[ D]HA  
 
lGZDF S[lDS<; l,lD8[0  
 lGZDF S[lDS<;  l,lD8[0DF\ VeIF;GF ;DIUF/F NZdIFG TDFD JQFM"DF\ RF,] lD,STMG]\ 5|DF6 
RF,] HJFANFZL SZTF JWFZ[ HMJF D/[ K[P H[ SFI"XL, D}0LGL ;FZL l:YlT SCL XSFIP S\5GLGL VeIF;GF 
;DIUF/F NZdIFGGL RF,] U]6MTZGL l:YlT T5F;LV[ TM T[ ;Z[ZF !P)! HMJF D/[ K[P H[ VFNX" U]6MTZ Zo! 
GL B]A H GÒS K[P S\5GLDF\ JQF" Z__$v_5 YL Z__5v_& VG[ JQF" Z__*v_( YL Z__)v!_ GF 
JQFM"DF\ RF,] U]6MTZ ;Z[ZFX U]6MTZ p\R] 5|DF6 NXF"J[ K[P HIFZ[ AFSLGF JQFM"DF\ RF,] U]6MTZ SZTF VMK] 
5|DF6 NXF"J[ K[P S\5GLDF\ U]6MTZ SZTF VMK] 5|DF6 NXF"J[ K[P S\5GLDF\ RF,] lD,STMG]\ ;F{YL JW] 5|DF6 JQF" 
Z__(v_) DF\ ZP#* HMJF D/[ K[P HIFZ[ RF,] lD,STMG]\ ;F{YL VMK] 5|DF6 VFWFZ JQF"DF\ !PZ( H[8,] HM. 
XSFI K[P T[D KTF VeIF;GF TDFD JQFM"DF\ RF,] HJFANFZLVM SZTF RF,] lD,STM JWFZ[ HMJF D/[ K[P 
S\5GLGF ;M0F V[X pnMUDF\ ;Z[ZFX RF,] U]6MTZ !P5& K[P H[GL ;ZBFD6LV[ S\5GLGM ;Z[ZFX RF,] U]6MTZ 
!P)! D}<I NXF"J[ K[P 
 
8F8F S[lDS<; l,lD8[0 
 8F8F S[lDS<; l,lD8[0DF\ RF,] lD,STM VG[ RF,] HJFANFZLVMGGL T],GF SZLV[ TM VF S\5GLDF\ 56 
VeIF;GF TDFD JQFM"DF\ RF,] HJFANFZLVM SZTF RF,] lD,STG]\ 5|DF6 JWFZ[ HMJF D/[ K[P S\5GLGM 
VeIF;GF ;DIUF/FGM ;Z[ZFX RF,] U]6MTZ !P$) K[P H[ V[D NXF"J[ K[ S[ S\5GLDF\ VeIF;GF ;DIUF/F 
NZdIFG ;Z[ZFX RF,] lD,STMG]\ 5|DF6 RF,] HJFANFZLVM SZTF 5_ @  JWFZ[ ZC[,] CX[P S\5GLGM ;Z[ZFX 
RF,] U]6MTZ SZTF VMK] D}<I NXF"J[ K[P S\5GLV[ JQF" Z__5v_& DF\ RF,] HJFANZLVM SZTF RF,] 
lD,STMDF\ JWFZM SZ[, CX[P T[ 8[A, G\P &P5 DF\ :5Q8 HM. XSFI K[P VF JQF"DF\ S\5GLGM RF,] U]6MTZ ZP!) 
K[P H[ T[D NXF"J[ K[ S[ S\5GLGL RF,] lD,STM RF,] HJFANFZLVM SZTF !!) @ JWFZ[ K[P S\5GLDF\ JQF" 
Z__!v_Z DF\ RF,] U]6MTZGL ;F{YL GA/L l:YlT HM. XSFI K[P H[ !PZ$ D}<I NXF"J[ K[P S\5GLGF ;Z[ZFX 
RF,] U]6MTZ !P$) GL ;ZBFD6LV[ JQF" Z__$v_5 4 Z__5v_& VG[ Z__(v_) DF\ S\5GLGM RF,] 
U]6MTZ JWFZ[ VG[ VeIF;GF AFSLGF JQFM"DF\ RF,] U]6MTZ ;Z[ZFX U]6MTZ SZTF VMK] D}<I NXF"J[ K[P 
 
W|F\UW|F S[lDS<; JS"; l,lD8[0 
H[ D]HA W|F\UW|F S[lDS<; JS"; l,lD8[0 DF\ (DCW) VeIF;GF ;DIUF/FGM ;Z[ZFX RF,] U]6MTZ 
_P)_ VFJ[ K[P H[ VMKL 5|JFCL l:YlT NXF"J[ K[P VeIF;GF ;DIUF/F NZdIFG JQF" Z__$v_5 VG[ 
Z__5v_& DF\ RF,] lD,STM RF,] HJFANFZL SZTF JWFZ[ HMJF D/[ K[P HIFZ[ VeIF;GF AFSLGF TDFD  




8[A, G\ v &P5 
 RF,]   U]6MTZ 




lAG ;\IMÒT V[SD 
;Z[ZFX
2001-02 1.28 1.24 1.26 0.69 0.86 2.03 1.19
2002-03 1.65 1.25 1.45 0.84 0.71 2.51 1.35
2003-04 1.51 1.44 1.48 0.90 1.05 3.04 1.67
2004-05 2.05 1.70 1.88 1.01 1.13 2.01 1.39
2005-06 2.14 2.19 2.16 1.07 2.12 1.71 1.63
2006-07 1.74 1.42 1.58 0.92 2.40 2.34 1.89
2007-08 2.10 1.41 1.75 0.88 2.48 1.79 1.71
2008-09 2.37 1.50 1.93 0.95 2.00 0.96 1.30
2009-10 2.31 1.27 1.79 0.87 1.93 0.54 1.11
S], 17.15 13.43 15.29 8.13 14.68 16.93 13.25
;Z[ZFX 1.91 1.49 1.70 0.90 1.63 1.88 1.47
s5|Fl%T:YFG o VeIF; C[9/GL ;M0FV[X S\5GLVMGF JFlQF"S VC[JF, JQF" Z__!v_Z YL Z__)v!_f  
 VeIF;GF  ;DU|   ;M0FV[X  V[SDGL ;Z[ZFX =  1.56 
 
RF8" G\ v  &PZ 





































s5|Fl%T:YFG o VeIF; C[9/GL ;M0FV[X S\5GLVMGF JFlQF"S VC[JF, JQF" Z__!v_Z YL Z__)v!_f 
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JQFM"DF\ RF,] lD,STM SZTF RF,] HJFANZLG]\ JWFZ[ HM. XSFI K[P S\5GLG]\ VF JQF"DF\ SFI"XL, D}0LGL B[R S[ 
VKT JTF"I K[P VF ;DIUF/FGL S\5GLGF ZMH AZMHGF GF6FlSI jIJCFZM VG[ 5|JFlCTF GF 5|`GMG]\ 5|DF6 
JWFZ[ CX[ T[D SCL XSFIP VF S\5GLDF\ ;Z[ZFX RF,] U]6MTZ pnMUGF ;Z[ZFX RF,] U]6MTZ SZTF VMK] D}<I 
NXF"J[ K[P 
 
U]HZFT C[JL S[lDS<; l,lD8[0 
 U]HZFT C[JL S[lDS<; l,lD8[0 (GHCL) DF\ VeIF;GF 5|YD A[ JQFM"G[ V5JFN ~5 U6TF RF,] 
lD,STM SZTF RF,] HJFANFZLVMG]\ 5|DF6 VMK] HMJF D/[ K[P T[DF\ 56 BFX SZLG[ JQF" Z__5v_& YL JQF" 
Z__)v!_ ;]WLGF ;DIUF/F DF\ S\5GLGM RF,] U]6MTZ VFN[X RF,] U]6MTZ Z o ! GL GÒS S[ T[GFYL JW] 
D}<I NXF"J[ K[P VF p5ZF\T VF TDFD JQFM"DF\ S\5GLGM RF,] U]6MTZ ;Z[ZFX RF,] U]6MTZ SZTF p\R] D}<I 
NXF"J[ K[P ;M0F V[X pnMUDF\ VeIF;GF ;DIUF/F NZdIFGGF ;Z[ZFX RF,] U]6MTZ !P5& SZTF 56 
S\5GLGF RF,] U]6MTZGL ;Z[ZFX JWFZ[ HM. XSFI K[P ;DU| ZLT[ HMTF V[D SCL XSFI K[P S\5GL 5F;[ 
V5JFN ~5 JQF"G[ AFN SZTF RF,] HJFANFZLVM SZTF RF,] lD,STMG]\ 5|DF6 JWFZ[ CX[P 
 
T]lTSMlZG V,S,L VG[ S[lDS<; l,lD8[0 
 T]lTSMlZG V,S,L S[lDS<; l,lD8[0DF\ VeIF;GF X~VFTGF JQFM"DF\ RF,] HJFANFZLVM RF,] 
lD,STG]\  5|DF6 JWFZ[ HMJF D/[ K[P VeIF;GF V\lTD A[ JQFMZ__(v_) VG[ Z__)v!_  DF  S\5GLGL 
HJFANFZLVM  lD,STM SZTF JWFZ[ HMJF D/[ K[P H[ G[ 5lZ6FD[ VF A\G[ JQFM"DF\ RF,] U]6MTZ VG]S|D[ _P)& 
VG[ _P5$ H[8,] VMK] D}<I NXF"J[ K[P S\5GLGF RF,] U]6MTZGL VeIF;GF ;DIUF/FGL ;Z[ZFX !P(( K[P H[ 
p5IMUGL ;Z[ZFX !P5& SZTF _P#Z H[8,L JWFZ[ K[P S\5GLGF RF,] U]6MTZGL ;Z[ZFXGL ;ZBFD6LV[ JQF" 
Z__!v_Z YL Z__$v_5 VG[ JQF" Z__&v_* DF\ RF,] U]6MTZ p\RL 8SFJFZL VG[ RF,] lD,STMGL ;FZL 
l:YlT NXF"J[ K[P HIFZ[ JQF" Z__5v_& VG[ Z__*v_( DF\ S\5GLGM RF,] U]6MTZ VG]S|D[ !P*! VG[ 
!P*) HM. XSFI K[P H[ RF,] U]6MTZGL ;Z[ZFX SZTF VMKL 8SFJFZL T[D KTF RF,] HJFANFZL SZTF RF,] 
lD,STMGM JWFZM NXF"J[ K[P 
 
;\IMÒT YI[, VG[ ;\IMÒT GCL YI[,L S\5GLVMG]\ lJ`,[QF6o 
8[A, G\P&P 5 DF\ NXF"J[,L VF\S0FSLI DFlCTL HMTF SCL XSFI S[ VeIF;DF\ ;DFJFI[,L 5F\R 
S\5GLVM 5{SL lGZDF S[lDS<; l,lD8[0 VG[ 8F8F S[lDS<; l,lD8[0 VF A\G[ S\5GLVM ;\IMÒT S\5GLVM K[P 
HIFZ[ 3|F\UW|F S[lDS<; JS"; l,lD8[0 (DCW), U]HZFT C[JL S[lDS<; l,lD8[0 (GHCL ) VG[ T]lTSMZLG 
V,S,L VG[ S[lDS<; l,lD8[0 (TAC) V[ lAG ;\IMÒT S\5GL K[P ;\IMÒT S\5GLVMDF\ RF,] U]6MTZ G]\ 
lJ`,[QF6 HM.V[ TM VF S\5GLVMV[ VeIF;GF ;DIUF/F JQF" Z__!v_Z YL Z__)v!_ NZdIFG ;Z[ZFX 
!P*_ RF,] U]6MTZ  HMJF D/[ K[P H[GL ;ZBFD6LV[ JQF" Z__!v_Z YL JQF" Z__#v_$4 VG[ Z__&v_*  
DFF\ ;Z[ZFX RF,] U]6MTZ  SZTF\ VF JQFM"GM RF,] U]6MTZ  VMKM] HMJF D/[ K[P HIFZ[ AFSLGF  JQF" 
Z__$v_5" YL Z__5v_& VG Z__*v_( YL Z__)v!_ GF JQFM"DF\ ;Z[ZFX RF,] U]6MTZ  SZTF VF 
JQFM"DF\  RF,] U]6MTZ  G]\  5|DF6 JWFZ[ HMJF D/[  K[P 
 VF H 5|DF6[ lAG ;\IMÒT S\5GLVMG]\ VeIF;GF ;DIUF/F JQF" Z__!v_Z YL JQF" Z__)v!_ 
NZdIFGG]\ ;Z[ZFX RF,] U]6MTZ  !P$* HMJF D/[ K[P H[GL ;ZBFD6L V[ 5|YD   JQF" Z__!v_Z YL JQF" 
Z__Zv_# 4 Z__$v_5 VG Z__(v_) YL Z__)v!_  ;]WL ;Z[ZFX RF,] U]6MTZ  SZTF VF JQFM"DF\ 
5|SZ6v& o SFI"XL, D}0LG]\ lJ`,[QF6 
 
173 
RF,] U]6MTZ  VMKM]] HMJF D/[ K[P HIFZ[ AFSLGF JQF" Z__#v_$ VG[ Z__5v_& YL Z__*v_(  GF 
JQFM"DF\ ;Z[ZFX RF,] U]6MTZ   SZTF VF JQFM"DF\ RF,] U]6MTZ G]\ 5|DF6 JWFZ[ HMJF D/[ K[P 
 
8[A, G\P v &P5P! 
RF,] U]6MTZ  G]\    VGMJF 5lZ1F6 
Source of 
Variation 
SS df MS F P-value F crit 
Rows 1.634176 8 0.204272 0.745227 0.651707 2.244398
Columns 5.966831 4 1.491708 5.442066 0.001852 2.668436
Error 8.771421 32 0.274107       
Total 16.37243 44         
 
 5|:T]T 8[A, G\P &P5P! VF56G[ läDFUL"I ANOVA 5lZ1F6G]\ 5lZ6FD NXF"J[ K[P ;DU| ZLT[ HMTF 
VF\S0FSLI DFlCTL VF56G[ U6TZL SZ[,L lS\DT H[ cc ;\XMWGGF ;DIUF/F NZdIFG ;M0F V[X S\5GLVMGL 
RF,] U]6MTZ DF\ SM. O[ZOFZ GYLPcc Ho VF ptS<5GFG[ 8[A,GL D[/J[,L lS\DT ;FY[ ;ZBFJTF U6TZL SZ[,L 
lS\DT _P*5 HMJF D/[ K[P HIFZ[ T[GL 8[A, lS\DT ZPZ$ HMJF D/[ K[P VFD VCL\ Ho X}gI ptS<5GFGM 
l:JSFZ YFI K[P V[8,[ S[ VF56[ J{Sl<5S ptS<5GF H1 cc ;\XMWGGF ;DIUF/F NZdIFGF ;M0F V[X 
S\5GLVMGL GF6FSLI V;ZSFZSTFDF\ O[ZOFZ K[ V[8,[ S[ RF,] U]6MTZ DF\ O[ZOFZ K[Pcc  GM  Vl:JSFZ YFI K[P 
 HIFZ[ NZ[S S\5GLVMGF ;\XMWGGF ;DIUF/F NZdIFG RF,] U]6MTZ  DF\ YI[,F 5lZJT"GM T5F;TF 
X}gI ptS<5GF HO cc GD}GFGL ;M0F V[X S\5GLVM JrR[ RF,] U]6MTZ DF\ SM. H O[ZOFZ GYLPcc T[ RSF;TF 
T[GL U6TZL SZ[,L lS\DT 5P$$ HMJF D/[ K[P HIFZ[ T[GL 8[A, lS\DT ZP&* K[P VFD4 8[A, lS\DT SZTF 
U6TZL SZ[,L lS\DT JWFZ[ CMJFYL X}gI ptS<5GF H0 :JLSFZFX[ GlC T[YL J{Sl<5S   ptS<5GF H1 ccGD}GFGL 
;M0F V[X S\5GLVM JrR[ RF,] U]6MTZ DF\ O[ZOFZ K[P cc   GM l:JSFZ YX[P 
 
 
8[A, G\P v &P5PZ 










F 1.136577  
P(F<=f) one-tail 0.430369  
F Critical one-
tail 3.438103   
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 F 5lZ1F6GL U6TZL 5|:T]T 8[A, G\P &P5PZ äFZF NXF"JJFDF\ VFJL K[P H[ D]HA ;\IMÒT YI[,L 
S\5GLVMGL ;Z[ZFX !P*_ K[P HIFZ[  ;\IMÒT GCL YI[,L S\5GLVMGL ;Z[ZFX !P$* K[P VFD YJF 5FK/G]\ 
D]bI SFZ6 HM.V[ TM ;\IMÒT YI[,L S\5GLVMGF RF,] U]6MTZ DF\ VgI W\WFSLI 5|J'l¿GM 56 ;DFJ[X YFI 
K[P lJR,GM HMTF ;\IMÒT YI[,L S\5GLVMG]\ lJR,G ;\IMÒT GlC YI[,L S\5GLVM SZTF JWFZ[[ K[P F GL 
U6TZL SZ[, lS\DT !P!$ HMJF D/[ K[P H[ F GL 8[A, lS\DT #P$# SZTF VMKL  K[P T[YL X}gI ptS<5GF 
Ho cc ;\IMÒT YI[,L VG[ ;\IMÒT GlC YI[,L S\5GLVM JrR[ RF,] U]6MTZ  DF\ SM. H O[ZOFZ GYLPcc 
:JLSFZFX[ P VG[ T[YL J{Sl<5S ptS<5GF H1 cc ;\IMÒT YI[, VG[ ;\IMÒT GCL YI[,L S\5GLVM JrR[ RF,] 
U]6MTZ DF\ O[ZOFZ K[P cc    :JLSFZJFDF\  VFJX[  GCL\P  
 
&P5P5 DF, ;FDFG R,GNZ U]6MTZG]\ lJ`,[QF6 
DF,;FDFG O[ZAN,L NZ V[ V[SDGL DF,;FDFG ;\RF,GGL SFI"1FDTF ;]RJ[ K[P DF,;FDFG 
O[ZAN,L NZ DF,;FDFGGL T{IFZ V[SDM TZLS[ J[RF6DF\ YT]\ ~5F\TZ NXF"J[ K[P DF,;FDFGGM p\RM R,GNZ 
V[SDGL DF,;FDFG ;\RF,GGL ;FZL l:YlT NXF"J[ K[P VG[ T[GFYL lJ~â DF,;FDFGGM GLR[ R,GNZ V[SDGL 
DF,;FDFG ;\RF,GGL BFDL S[ DIF"NF NXF"J[ K[P DF,;FDFGGM GLRM R,GNZ T[D NXF"J[ K[ S[ V[SDG]\ E\0M/ 
lAG H~ZL ZLT[ DF,;FDFG DF\ ZMSF6 :J~5[ ZMSFI[,L ZC[X[ H[G[ 5lZ6FD[ V[SDGM GOM 38[ K[P VG[ 50TZDF\ 
JWFZM YFI K[P VG[ HIFZ[ ALÒ AFH] DF,;FDFGGM p\RM NZ DF,;FDFGDF\ SZ[,F ZMSF6G[ ;FY"S SZL T[G]\ 
T{IFZ DF,DF\ ~5F\TZ SZL J[RF6 äFZF JW] VFJS VG[ J/TZ VF5JF DF8[ ;1FD ;FlAT YFI K[P DF,;FDFG 
GM R,GNZ S[ O[ZAN,L NZ J[RF6G[ DF,;FDFGGL ZSD J0[ EFUJFYL D/L ZC[ K[P 
 




GLZDF S[lDS<; l,lD8[0 
GLZDF S[lDS<; l,lD8[0DF\ DF,;FDFG R,GNZGL ;Z[ZFX &P&! HMJF D/[ K[P H[ ;MF0 V[X 
pnMUDF\ DF,;FDFG R,GNZGL ;Z[ZFX H[8,L H K[P VF S\5GLDF\ DF,;FDFG R,GNZG]\ J,6 JQF" 
Z__5v_& G[ V5JFN ~5 U6TF ,UEU 38F0M H NXF"J[ K[P VFWFZ JQF"DF\ DF,;FDFG R,GNZ *P$& VG[ 
V\lTD JQF" Z__)v!_ DF\ DF,;FDFG R,GNZ 38LG[ 5P5( HM. XSFI K[P JQF" Z__*v_(DF\ S\5GLGM 
;F{YL GLRM DF,;FDFG R,GNZ $P*# HMJF D/[ K[P H[GL ;ZBFD6LV[ JQF" Z__Zv_#DF\ S\5GLGM 
DF,;FDFG R,GNZ ,UEU AD6M V[8,[ S[ (P($ H[8,M HM. XSFI K[P VeIF;GF ;DIUF/F NZdIFG 
;Z[ZFX R,GNZ SZTF JQF" Z__*v_( YL Z__)v!_ ;]WLDF\ S\5GLGM DF,;FDFG NZ GLRM HMJF D/[ 
K[PHIFZ[ AFSLGF JQFM"DF\ ;Z[[ZFX DF,;FDFG R,G NZ DF,;FDFG R,GNZG]\ 5|DF6 p\R] HM. XSFI K[P 
 
8F8F S[lDS<; l,lD8[0 
 8F8F S[lDS<; l,lD8[0DF\ DF,;FDFG R,GNZGL l:YlT HM.V[ TM VeIF;DF\ ;DFJFI[,L S\5GLVM 
5{SL W|F\UW|F S[lDS<; JS"; l,lD8[0 AFN ;F{YL p\RM DF,;FDFG R,GNZ VF S\5GLDF\ HMJF D/[ K[P ;M0F V[X 
pnMUGF DF,;FDFG R,GNZGL ;Z[ZFX &P&Z GL ;FD[ VF S\5GLGM DF,;FDFG R,GNZ ;Z[ZFX *P&* H[8,M 
p\RM U]6MTZ NXF"J[ K[P S\5GL DF,;FDFU|LGF R,GNZ ;F{YL p\RM D[/JJFDF\ JQF" Z__(v_) DF\ ;O/ ZCL 
CX[P T[ JQF" Z__(v_) DF\ !_P55 H[8,F p\RF U]6MTZ 5ZYL SCL XSFI K[P H[GL ;ZBFD6LV[ VFWFZ 
JQF"DF\ S\5GLGM DF,;FDFG R,GNZ ;F{YL GLRM 5P)# HMJF D/[ K[P DF,;FDFG R,GNZGL ;Z[ZFX *P&* GL 
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;ZBFD6LV[ JQF" Z__Zv_# YL Z__#v_$ JQF" Z__&v_* VG[ JQF" Z__(v_) DF\ S\5GLGM DF,;FDFG 
R,GNZ ;Z[ZFX SZTF p\RM HMJF D/[ K[P HIFZ[ VeIF;GF AFSLGF JQFM"DF\ S\5GLGM VF U]6MTZ ;Z[ZFX SZTF 
VMK] D}<I NXF"J[ K[P 
8[A, G\ v &P& 
 DF, ;FDFG R,GNZ U]6MTZ 




lAG ;\IMÒT  V[SD 
;Z[ZFX
2001-02 7.46 5.93 6.70 8.57 9.14 3.93 7.21
2002-03 8.84 8.51 8.68 8.56 7.46 4.34 6.79
2003-04 6.85 8.49 7.67 7.92 7.10 3.75 6.26
2004-05 6.86 6.67 6.77 8.35 6.75 4.94 6.68
2005-06 7.30 6.93 7.12 7.08 6.93 7.44 7.15
2006-07 6.40 7.70 7.05 7.89 5.81 7.39 7.03
2007-08 4.73 7.23 5.98 8.86 4.92 4.47 6.08
2008-09 5.43 10.55 7.99 8.32 5.14 0.83 4.76
2009-10 5.58 7.01 6.30 8.16 4.47 0.87 4.50
S], 59.45 69.02 64.24 73.71 57.72 37.96 56.46
;Z[ZFX 6.61 7.67 7.14 8.19 6.41 4.22 6.27
s5|Fl%T:YFG o VeIF; C[9/GL ;M0FV[X S\5GLVMGF JFlQF"S VC[JF, JQF" Z__!v_Z YL Z__)v!_f  
 VeIF;GF  ;DU|   ;M0FV[X  V[SDGL ;Z[ZFX =  &P& 
 
W|F\UW|F S[DLS<; JS"; l,DL8[0 
 ;M0F V[X pnMUDF\ VF VeIF;DF\ ;DFJFI[,L S\5GLVM 5{SL W|F\UW|F S[DLS<; JS"; l,DL8[0[ 
(DCW) DF,;FDFG R,GNZGL l:YlT T5F;LV[ TM S\5GLGM DF,;FDFG R,GNZ ;Z[ZFX (P!) D}<I NXF"J[ 
K[P H[ pnMUGF DF,;FDFG R,GNZ G]\ VeIF;GF ;DIUF/F NZdIFGG]\ ;F{YL p\R] 5|DF6 Z JQF" Z__*v_( 
DF\ (P(& H[8,]\ HMJF D/[ K[PHIFZ[ VeIF;GF ;DIUF/FG]\ ;F{YL GLRM DF,;FDFG R,GNZ JQF" Z__5v_& 
DF\ *P_( H[8,M HMJF D/[ K[P DF,;FDFG R,GNZGL ;Z[ZFX SZTF JQF" Z__#v_$4 Z__5v_&4 
Z__*v_( VG[ Z__)v!_ DF\ DF,;FDFG R,GNZ GLRM VG[ VeIF;GF AFSLGF JQFM"GM DF,;FDFG 
R,GNZ ;Z[ZFX SZTF p\RM HMJF D/[ K[P 
  
U]HZFT C[JL S[lDS<; l,lD8[0 
U]HZFT C[JL S[lDS<; l,lD8[0GL DFlCTL 8[A, G\P &P& DF\ NXF"J[,L K[P H[DF\ VFWFZ JQF"GM 
DF,;FDFG R,GNZGM U]6MTZ ;F{YL p\RM )P!$ HM. XSFI K[P tIFZAFNGF JQFM"DF\ DF,;FDFG R,GNZG]\ 
5|DF6 S|DXo 38T]\ HMJF D/[ K[P H[G[ 5lZ6FD[ S\5GLGF DF,;FDFG R,GNZGL ;Z[ZFX &P$! H[8,L GLRL 
HMJF D/[ K[P ;M0F V[X pnMUGF DF,;FDFG R,GNZGL ;Z[ZFX SZTF 56 S\5GLGM ;Z[ZFX DF,;FDFG 
R,GNZ GLRM HM. XSFI K[P JQF" Z__)v!_ DF\ S\5GLGM DF,;FDFG R,GNZ ;F{YL GLRM $P$* HMJF D/[ 
K[P H[ DF,;FDFG R,GNZGL S[ DF,;FDFG ;\RF,GGL GLRL SFI"1FDTF NXF"J[ K[P VeIF;GF 5|YD 5F\R 
5|SZ6v& o SFI"XL, D}0LG]\ lJ`,[QF6 
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JQFM"DF\ S\5GLGF ;\RF,SM ;Z[ZFX SZTF p\RM DF,;FDFG R,GNZ HF/JJFDF\ ;OZ ZCL K[P HIFZ[ V\lTD RFZ 
JQF"DF\ S\5GLGM DF,;FDFG R,GNZ ;Z[ZFX R,GNZ SZTF GLRL 8SFJFZL NXF"J[ K[P 
 
T]lTSMZLG V,S,L VG[ S[lDS<; l,lD8[0 
 8[A, G\P &P& DF\ T]lTSMZLG V,S,L S[lDS<; l,lD8[0 S\5GLGL DF,;FDFG R,GNZ GF U]6MTZGL 
l:YlT T5F;LV[ TM JQF" Z__5v_& VG[ Z__&v_* G[ AFN SZTF VgI TDFD JQFM"DF\ VF S\5GL S[ T[GF 
;\RF,SM ;M0F V[X pnMUGF DF,;FDFGGF ;Z[ZFX R,GNZ SZTF p\RM R,GNZ HF/JJFDF\ lGQO/ ;FlAT 
YIF K[P JQF" Z__(v_) DF\ S\5GLGF DF,;FDFG ;\RF,GGL BFDL S[ GLRL SFI"1FDTF T[ JQF"GF ;F{YL GLRF 
DF,;FDFG R,GNZ _P(# 5ZYL ;FlAT SZL XSFI K[P S\5GLGM DF,;FDFG R,GNZGL ;Z[ZFX $PZZ GL 
;FD[ JQF" Z__Zv_#4 Z__$v_5 YL Z__*v_( ;]WL NZ[S JQF"DF\ DF,;FDFGGM R,GNZ p\RM HMJF D/[ 
K[P HIFZ[ JQF" Z__!v_Z4 Z__#v_$ VG[ Z__(v_) YL Z__)v!_ DF\ S\5GLGM DF,;FDFG R,GNZ 
;Z[ZFX R,GNZ SZTF\ GLRL 8SFJFZL NXF"J[ K[P 
 
;\IMÒT YI[, VG[ ;\IMÒT GCL YI[,L S\5GLVMG]\ lJ`,[QF6o 
8[A, G\P&4& DF\ NXF"J[,L VF\S0FSLI DFlCTL HMTF SCL XSFI S[ VeIF;DF\ ;DFJFI[,L 5F\R 
S\5GLVM 5{SL lGZDF S[lDS<; l,lD8[0 VG[ 8F8F S[lDS<; l,lD8[0 VF A\G[ S\5GLVM ;\IMÒT S\5GLVM K[P 
HIFZ[ 3|F\UW|F S[lDS<; JS"; l,lD8[0 (DCW),U]HZFT C[JL S[lDS<; l,lD8[0VG[ T]lTSMZLG V,S,L VG[ 
S[lDS<; l,lD8[0 (TAC) V[ lAG ;\IMÒT S\5GL K[P ;\IMÒT S\5GLVMDF\ DF,;FDFG R,GNZ GF U]6MTZ G]\ 
lJ`,[QF6 HM.V[ TM VF S\5GLVMV[ VeIF;GF ;DIUF/M JQF" Z__!v_Z YL Z__)v!_ NZdIFG ;Z[ZFX 
*4!$ DF,;FDFG R,GNZ GF U]6MTZ  HMJF D/[ K[PH[GL ;ZBFD6LV[    JQF" Z__!v_Z 4 JQF" Z__$v_5 
YL Z__*v_(  VG[ Z__)v!_ DF\ ;Z[ZFX DF,;FDFG R,GNZ GF U]6MTZ  SZTF\ VF JQFM"DF\ DF,;FDFG 
R,GNZ GF[ U]6MTZ  VMKM HMJF D/[ K[P HIFZ[ AFSLGF  JQF" Z__Zv_# YL Z__#v_$ VG[ Z__(v_)  
GF JQFM"DF\ ;Z[ZFX DF,;FDFG R,GNZ GF U]6MTZ  SZTF VF JQFM"G]\\ DF,;FDFG R,GNZ GF U]6MTZ G]\  
5|DF6 JWFZ[ HMJF D/[ K[P 
 VF H 5|DF6[ lAG ;\IMÒT S\5GLVMG]\ VeIF;GF ;DIUF/F JQF" Z__!v_Z YL JQF" Z__)v!_ 
NZdIFGG]\ ;Z[ZFX DF,;FDFG R,GNZ GF U]6MTZ  &PZ* HMJF D/[ K[P H[GL ;ZBFD6L V[ JQF" Z__#v_$  
VG Z__*v_( YL Z__)v!_  ;]WL ;Z[ZFX DF,;FDFG R,GNZ GF  U]6MTZ  SZTF VF JQFM"G]\ DF,;FDFG 
R,GNZ GF[ U]6MTZ  VMKM HMJF D/[ K[P HIFZ[ AFSLGF JQF" Z__!v_Z YL Z__Zv_# VG[ Z__$v_5 YL 
Z__&v_*  GF JQFM"DF\ ;Z[ZFX DF,;FDFG R,GNZ GF U]6MTZ   SZTF VF JQFM"G]\ DF,;FDFG R,GNZ GF 
U]6MTZ G]\ 5|DF6 JWFZ[ HMJF D/[ K[P 
8[A, G\Pv&P&P! 
DF,;FDFG R,GNZ GF  U]6MTZ     
G]\ VGMJF 5lZ1F6 
Source of 
Variation 
SS df MS F P-value F crit 
Rows 20.54868 8 2.568586 1.170415 0.346682 2.244398
Columns 84.4079 4 21.10197 9.615438 3.19E-05 2.668436
Error 70.22698 32 2.194593       
Total 175.1836 44         
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 5|:T]T 8[A, G\P &P&P! VF56G[ läDFUL"I ANOVA 5lZ1F6G]\ 5lZ6FD NXF"J[ K[P ;DU| ZLT[ HMTF 
VF\S0FSLI DFlCTL VF56G[ U6TZL SZ[,L lS\DT H[ cc ;\XMWGGF ;DIUF/F NZdIFG ;M0F V[X S\5GLVMGL 
DF,;FDFG R,GNZ GF U]6MTZ DF\ SM. O[ZOFZ GYLPcc Ho VF ptS<5GFG[ 8[A,GL D[/J[,L lS\DT ;FY[ 
;ZBFJTF U6TZL SZ[,L lS\DT !P!* HMJF D/[ K[P HIFZ[ T[GL 8[A, lS\DT ZPZ$ HMJF D/[ K[P VFD VCL\ 
Ho X}gI ptS<5GFGM l:JSFZ YFI K[P V[8,[ S[ VF56[ J{Sl<5S ptS<5GF H1 cc ;\XMWGGF ;DIUF/F 
NZdIFGF ;M0F V[X S\5GLVMGL GF6FSLI V;ZSFZSTFDF\ O[ZOFZ K[ V[8,[ S[DF,;FDFG R,GNZ GF U]6MTZ DF\ 
O[ZOFZ K[P cc GM  Vl:JSFZ YFI K[P 
 HIFZ[ NZ[S S\5GLVMGF ;\XMWGGF ;DIUF/F NZdIFG DF,;FDFG R,GNZ GF U]6MTZ  DF\ YI[,F 
5lZJT"GM T5F;TF X}gI ptS<5GF HO cc GD}GFGL ;M0F V[X S\5GLVM JrR[ DF,;FDFG R,GNZ GF U]6MTZ 
DF\ SM. H O[ZOFZ GYLP cc T[ RSF;TF T[GL U6TZL SZ[,L lS\DT )P&Z HMJF D/[ K[P HIFZ[ T[GL 8[A, lS\DT 
ZP&* K[P VFD4 8[A, lS\DT SZTF U6TZL SZ[,L lS\DT JWFZ[ CMJFYL X}gI ptS<5GF H0 :JLSFZFX[ GlC T[YL 
J{Sl<5S   ptS<5GF H1 cc GD}GFGL ;M0F V[X S\5GLVM JrR[ DF,;FDFG R,GNZ GF U]6MTZ DF\ O[ZOFZ K[Pcc 
GM l:JSFZ YX[P 
 
8[A, G\P v &P&PZ 










F 0.710625  
P(F<=f) one-tail 0.320182  
F Critical one-
tail 0.290858   
 
 F 5lZ1F6GL U6TZL 5|:T]T 8[A, G\P &P&PZ äFZF NXF"JJFDF\ VFJL K[P H[ D]HA ;\IMÒT YI[,L 
S\5GLVMGL ;Z[ZFX *P!$ K[P HIFZ[ ;\IMÒT GCL YI[,L S\5GLVMGL ;Z[ZFX &PZ* K[P VFD YJF 5FK/G]\ 
D]bI SFZ6 HM.V[ TM ;\IMÒT YI[,L S\5GLVMGF DF,;FDFG R,GNZ GF U]6MTZ DF\ VgI W\WFSLI 5|J'l¿GM 
56 ;DFJ[X YFI K[P lJR,GM HMTF ;\IMÒT YI[,L S\5GLVMG]\ lJR,G ;\IMÒT GlC YI[,L S\5GLVM SZTF 
VMK]  K[P  F GL U6TZL SZ[, lS\DT _P*! HMJF D/[ K[P H[ F GL 8[A, lS\DT _4Z) SZTF JWFZ[ K[P T[YL 
X}gI ptS<5GF Ho cc ;\IMÒT YI[,L VG[ ;\IMÒT GlC YI[,L S\5GLVM JrR[ DF,;FDFG R,GNZ GF 
U]6MTZ  DF\ SM. H O[ZOFZ GYLP cc :JLSFZFX[ GCLP VG[ T[YL J{Sl<5S ptS<5GF H1 cc ;\IMÒT YI[, VG[ 
;\IMÒT GCL YI[,L S\5GLVM JrR[ DF,;FDFG R,GNZ GF U]6MTZ DF\ O[ZOFZ K[P cc    :JLSFZJFDF\ VFJX[P 
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&P5P& N[JFNFZ R,GNZGM U]6MTZG]\ lJ`,[QF6  
pWFZ J[RF6GL ZSD S[8,L D]NT[ J;], YFI K[ T[GM bIF, VF U]6MTZ 5ZYL VFJ[ K[P ALHF XaNMDF\ 
SCLV[ TM N[JFNFZMG[ pWFZ J[RF6GF\ GF6F\ R}SJJF DF8[ S[8,L D]NT VF5JFDF\ VFJ[ K[P VYJF TM p3ZF6L 
S[8,L h05YL J;}, Y. XS[ T[G]\ ;}RG SZ[ K[P S], N[JFNFZM VG[ ,[6LC]\0LGL ZSDG[ ;Z[ZFX N{lGS pWFZ J[RF6 
J0[ EFUJFYL VF U]6MTZ D/[ K[P 
NJ[ FNFZM ´ ,6[ L C  0] \ L
N[JFNFZ U]6MTZ
;Z[ZFX N{lGS pWFZ J[RF6
=  
 
pWFZ JR[ F6 




  ×NJ[ FNFZM ´ ,6[ L C  0] \ LN[JFNFZ U6] MTZ #&5
pWFZ JR[ F6
=  
 NFPTP  pWFZ J[RF6 ~FP *4#_4___  
  S], N[JFZM ~FP (_4___ VG[ ,[6LC]\0L ~FP Z_4___ K[P 
 
    
*4#_4___ 
;ZZ[ FX N{lGS JR[ F6 Z___
#&5
= =  
    








      = 5_ lNJ; 
 VFGM VY" V[ YIM S[ 5_ lNJ; p3ZF6LGF\ GF6F\ J;], YFI K[P HM VF U]6MTZ JWTM HFI TM 
V;\TMQFSFZS 5lZl:YlT ZH} SZ[ K[P V[8,[ S[ S\5GLGL p3ZF6LGL GLlT lXlY, K[P pWFZ J[RF6 GF GF6F\ H,NL 
5FKF OZTF\ GYL VFG[ 5lZ6FD[ S\5GLV[ jIFH[ GF6F\ ,[JF 50[ K[P 
 VeIF;DF\ N[JFNFZ R,GNZGM p<,[B K[P H[ NXF"J[ K[ S[ JQF"DF\ S[8,LJFZ pWFZ J[RF6GL p3ZF6L 





 HM ,[6LC]\0L VF5L CMI TM T[GM 56 ;DFJ[X SZJMP 
 8[A, G\P &P* äFZF ;M0F V[X pnMUGL VeIF;DF\ ;DFJFI[,L S\5GLVMGF N[JFNFZ R,GNZGF 
U]6MTZGL DFlCTL NXF"JJFDF\ VFJL K[P  
 
lGZDF S[lDS<; l,lD8[0 
lGZDF S[lDS<; l,lD8[0DF\ N[JFNFZ R,GNZGL ;Z[ZFX !ZP($ HM. XSFI K[P VeIF;GF JQF"DF\ 
S\5GLGM VF U]6MTZ lDz J,6 NXF"J[ K[P JQF" Z__!v_Z DF\ N[JFNFZ R,GNZGM U]6MTZ !$P)_ H[8,M 
;F{YL p\RM VG[ JQF" Z__5v_& DF\ !_P(# H[8,M ;F{YL GLRM HMJF D/[ K[P N[JFNFZ R,GNZGF U]6MTZGL 
;Z[ZFX !ZP($ GL ;ZBFD6LV[ S\5GL JQF" Z__!v_Z YL Z__Zv_# VG[ JQF" Z__(v_) YL Z__)v!_ 
V[D S], RFZ JQF"DF\ H pWFZ J[RF6GL p3ZF6L SFI"1FDTF ;FlAT SZL XS[ K[P VeIF;GF 5|YD A[ JQF" VG[ 
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V\lTD A[ JQF" AFN SZTF JRUF/FGF 5F\R JQF"DF\ N[JFNFZ R,GNZ U]6MTZGL l:YlT GA/L SCL XSFIP S\5GLG]\ 
HDF 5F;] V[ K[ S[ pnMUGL ;Z[ZFX !_P_5 GL ;ZBFD6LV[ S\5GLGM VF U]6MTZ !ZP($ H[8,L p\RL 
;Z[ZFX HF/JJFDF\ ;O/ ZCL K[P 
 
8F8F S[lDS<; l,lD8[0  
 8[A, G\Pv&P* DF\ 8F8F S[lDS<; l,lD8[0GL pWFZ J[RF6GL J;],FTGL SFDULZL CZLO S\5GLVMGL 
;ZBFD6LDF\ GA/L SFI"1FDTF NXF"J[ K[P VeIF;GF ;DIUF/F NZdIFG S\5GLGF N[JFNFZ R,GNZGL ;Z[ZFX 
*P!! HM. XSFI K[P H[ JQF" Z__#v_$ DF\ p\RF U]6MTZ )P5# VG[ JQF" Z__(v_) GF p\RF U]6MTZ 
!_P$_ G[ VFEFZL K[P AFSLGF TDFD JQF"DF\ S\5GLGM N[JFNFZ R,GNZGM U]6MTZ GA/L SFDULZL NXF"J[ K[P 
pnMUGL VF U]6MTZGL ;Z[ZFX SZTF 56 S\5GLGL ;Z[ZFX ,UEU #_@ H[8,L GLRL HMJF D/[ K[P 
 
W|F\UW|F S[lDS<; JS"; l,lD8[0 
 W|F\UW|F S[lDS<; JS"; l,lD8[0 (DCW) DF\ N[JFNFZ R,GNZGM U]6MTZ ;Z[ZFX !$P*! HMJF D/[ 
K[P H[ pnMUGL ;Z[ZFX SZTF JWFZ[ K[P S\5GLGM N[JFNFZ R,GNZGM p\RM U]6MTZ S\5GLGL p3ZF6LGL 
SFI"1FDTF ;FlAT SZ[ K[P JQF" Z__Zv_# VG[ Z__#v_$ DF\ S\5GL 5MTFGL pWFZ J[RF6GL J;],FT SZJFDF\ 
;F{YL JW] ;O/ ZCL K[P T[ AFAT VF A\G[ JQFM"GF N[JFNFZ R,GNZGF p\RF U]6MTZ 5ZYL ;FlAT YFI K[P 
;DU| VeIF; NZdIFG S\5GLGM VF U]6MTZ VFWFZ JQF"G[ AFN SZTF 38F0FG]\ J,6 NXF"J[ K[P H[GF O/ :J~5 
JQF" Z__)v!_ DF\ VF U]6MTZ ;F{YL GLRM !!P_! HMJF D/[ K[P VeIF;GF 5|YD RFZ JQF"DF\ S\5GLV[ 
;Z[ZFX U]6MTZ SZTF p\RF U]6MTZYL p3ZF6L J;],FT SZJFDF\ ;O/ ZCL K[P HIFZ[ JQF" Z__5v_& YL 
VeIF;GF V\lTD JQF" Z__)v!_ ;]WLDF\ VF U]6MTZ ;Z[ZFX SZTF GLR] D}<I NXF"J[ K[P 
 
U]HZFT C[JL S[lDS<; l,lD8[0  
 U]HZFT C[JL S[lDS<; l,lD8[0 (GHCL) DF\ N[JFNFZ R,GNZGF U]6MTZGL ;Z[ZFX !_P_* K[P H[ 
pnMUGL ;Z[ZFXGL ;DS1F K[P S\5GL JQF" Z__Zv_#4 Z__#v_$ VG[ Z__(v_) DF\ ;Z[ZFX SZTF p\RF 
NZ[ pWFZ J[RF6GL p3ZF6LGL SFDULZLYL 5MTFGL SFI"1FDTF ;FlAT SZL XSL K[P HIFZ[ AFSLGF JQFM"DF\ 
S\5GLGM VF NZ ;Z[ZFX SZTF GLRM HMJF D/[ K[P S\5GLGF VFWFZ JQF" Z__!v_Z DF\ N[JFNFZ R,GNZ 
U]6MTZ ;F{YL GLRM )P#! HMJF D/[ K[P T[D KTF ;DU| VeIF;GF ;DIUF/F NZdIFG S\5GLGL pWFZ 
J[RF6GL p3ZF6LGL SFDULZL pnMUGL ;Z[ZFXGL ;DS1F CMI S\5GLGL ;\RF,GGL SFI"1FDTF ;FZL U6L XSFIP 
 
T]lTSMlZG V,S,L VG[ S[lDS<; l,lD8[0 (TAL) 
 T]lTSMlZG V,S,L S[lDS<; l,lD8[0 (TAL) DF\ N[JFNFZ R,GNZ U]6MTZGL ;Z[ZFX 5P55 HMJF 
D/[ K[P H[ ;M0F V[X pnMUGF N[JFNFZ R,GNZ U]6MTZGL ;Z[ZFX !_P_5 GL ;ZBFD6LV[ ,UEU 5_@ 
H[8,L GLRL U6L XSFIP ;DU| VeIF;SF/ NZdIFG JQF" Z__$v_5 YL Z__*v_( GF ;DIUF/FDF\ S\5GL 
;Z[ZFX U]6MTZ SZTF p\RL 8SFJFZLYL p3ZF6LGL J;],FT SZJFDF\ ;O/ ZCL K[P T[D SCL XSFIP S\5GLV[ JQF" 
Z__&v_* DF\ ;F{YL p\RL SFI"1FDTF YL p3ZF6LGL SFDULZL SZ[,L K[P T[ VF JQF"GF !_P!& H[8,F p\RF 
N[JFNFZ R,GNZ U]6MTZ 5ZYL HF6L XSFI K[P VeIF;GF ;DIUF/F NZdIFG 5|YD +6 JQFM" VG[ V\lTD A[ 
JQF"DF\ S\5GLGM VF U]6MTZ ;Z[ZFX SZTF\ GLRL 8SFJFZL NXF"J[ K[P H[G[ 5lZ6FD[ S\5GLGF VeIF;GF 
;DIUF/F NZdIFGGM N[JFNFZ R,GNZGF U]6MTZGL ;Z[ZFX 56 GLRL VFJL K[P VeIF;GF V\lTD A[ JQFM"DF\ 
S\5GL pWFZ J[RF6 ZSDGL J;],FT SZJFDF\ lGlQS|I ;FlAT Y. K[P 




 N[JFNFZ  R,GNZ U]6MTZ 




lAG ;\IMÒT V[SD 
;Z[ZFX
2001-02 14.90 3.68 9.29 15.43 9.31 3.90 9.55
2002-03 14.93 6.17 10.55 18.59 11.48 4.82 11.63
2003-04 12.63 9.53 11.08 18.08 11.12 4.43 11.21
2004-05 12.10 7.39 9.75 16.33 9.56 5.97 10.62
2005-06 10.83 6.98 8.91 14.18 9.45 8.61 10.75
2006-07 11.17 6.47 8.82 13.18 9.86 10.16 11.07
2007-08 11.79 6.43 9.11 13.28 9.42 8.81 10.50
2008-09 14.37 10.40 12.39 12.35 10.52 1.89 8.25
2009-10 12.81 6.96 9.89 11.01 9.44 1.40 7.28
S], 115.53 64.01 89.77 132.43 90.16 49.99 90.86
;Z[ZFX 12.84 7.11 9.97 14.71 10.02 5.55 10.10
s5|Fl%T:YFG o VeIF; C[9/GL ;M0FV[X S\5GLVMGF JFlQF"S VC[JF, JQF" Z__!v_Z YL Z__)v!_f  
 VeIF;GF  ;DU|   ;M0FV[X  V[SDGL ;Z[ZFX =  10.05 
 
RF8" G\ v  &P# 
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;\IMÒT YI[, VG[ ;\IMÒT GCL YI[,L S\5GLVMG]\ lJ`,[QF6 
8[A, G\P&P* DF\ NXF"J[,L VF\S0FSLI DFlCTL HMTF SCL XSFI S[ VeIF;DF\ ;DFJFI[,L 5F\R 
S\5GLVM 5{SL lGZDF S[lDS<; l,lD8[0 VG[ 8F8F S[lDS<; l,lD8[0 VF A\G[ S\5GLVM ;\IMÒT S\5GLVM K[P 
HIFZ[ 3|F\UW|F S[lDS<; JS"; l,lD8[0 (DCW), U]HZFT C[JL S[lDS<; l,lD8[0 (GHCL) VG[ T]lTSMZLG 
V,S,L VG[ S[lDS<; l,lD8[0 (TAC) V[ lAG ;\IMÒT S\5GL K[P ;\IMÒT S\5GLVMDF\ N[JFNFZ  R,GNZ GF 
U]6MTZ G]\ lJ`,[QF6 HM.V[ TM VF S\5GLVMV[ VeIF;GF ;DIUF/M JQF" Z__!v_Z YL Z__)v!_ 
NZdIFG ;Z[ZFX )P)* N[JFNFZ  R,GNZ GF U]6MTZ  HMJF D/[ K[P H[GL ;ZBFD6LV[    JQF" Z__!v_Z 4 
JQF" Z__$v_5 YL Z__*v_(  VG[ Z__)v!_ DF\ ;Z[ZFX N[JFNFZ  R,GNZ GF U]6MTZ  SZTF\ VF 
JQFM"GM N[JFNFZ  R,GNZ GF[ U]6MTZ  VMKM HMJF D/[ K[P HIFZ[ AFSLGF  JQF" Z__Zv_#  YL Z__#v_$ 
VG[ Z__(v_)  GF JQFM"DF\ ;Z[ZFX N[JFNFZ  R,GNZ GF U]6MTZ  SZTF VF JQFM"G]\\ N[JFNFZ  R,GNZ GF 
U]6MTZ G]\  5|DF6 JWFZ[ HMJF D/[ K[P 
 VF H 5|DF6[ lAG ;\IMÒT S\5GLVMG]\ VeIF;GF ;DIUF/F JQF" Z__!v_Z YL JQF" Z__)v!_ 
NZdIFGG]\ ;Z[ZFX N[JFNFZ  R,GNZ GF U]6MTZ  !_P!_ HMJF D/[ K[P H[GL ;ZBFD6L V[ JQF" Z__!v_Z  
VG Z__(v_) YL Z__)v!_  ;]WL ;Z[ZFX N[JFNFZ  R,GNZ GF  U]6MTZ  SZTF VF JQFM"G]\ N[JFNFZ  
R,GNZ GF U]6MTZ  VMK] HMJF D/[ K[P HIFZ[ AFSLGF JQF" Z__Zv_# YL Z__*v_(   GF JQFM"DF\ ;Z[ZFX 
N[JFNFZ  R,GNZ GF U]6MTZ   SZTF VF JQFM"G]\ N[JFNFZ  R,GNZ GF U]6MTZ G]\ 5|DF6 JWFZ[ HMJF D/[ K[P 
 
8[A, G\P v &P*P! 
N[JFNFZ  R,GNZ GF  U]6MTZ    G]\  VGMJF 5lZ1F6 
Source of 
Variation 
SS df MS F P-value F crit 
Rows 29.9364 8 3.742051 0.771354 0.630282 2.244398
Columns 525.277 4 131.3192 27.06902 7.18E-10 2.668436
Error 155.2408 32 4.851273       
Total 710.4541 44         
 
 5|:T]T 8[A, G\P &P*P! VF56G[ läDFUL"I ANOVA 5lZ1F6G]\ 5lZ6FD NXF"J[ K[P ;DU| ZLT[ HMTF 
VF\S0FSLI DFlCTL VF56G[ U6TZL SZ[,L lS\DT H[ cc;\XMWGGF ;DIUF/F NZdIFG ;M0F V[X S\5GLVMGL 
N[JFNFZ  R,GNZ GF U]6MTZ DF\ SM. O[ZOFZ GYLP cc      Ho VF ptS<5GFG[ 8[A,GL D[/J[,L lS\DT ;FY[ 
;ZBFJTF U6TZL SZ[,L lS\DT _P** HMJF D/[ K[P HIFZ[ T[GL 8[A, lS\DT ZPZ$ HMJF D/[ K[P VFD VCL\ 
Ho X}gI ptS<5GFGM l:JSFZ YFI K[P V[8,[ S[ VF56[ J{Sl<5S ptS<5GF H1 cc ;\XMWGGF ;DIUF/F 
NZdIFGF ;M0F V[X S\5GLVMGL GF6FSLI V;ZSFZSTFDF\ O[ZOFZ K[ V[8,[ S[ N[JFNFZ  R,GNZ GF U]6MTZ DF\ 
O[ZOFZ K[P cc   GM  Vl:JSFZ YFI K[P 
 HIFZ[ NZ[S S\5GLVMGF ;\XMWGGF ;DIUF/F NZdIFG N[JFNFZ  R,GNZ GF U]6MTZ  DF\ YI[,F 
5lZJT"GM T5F;TF X}gI ptS<5GF HO cc GD}GFGL ;M0F V[X S\5GLVM JrR[ N[JFNFZ  R,GNZ GF U]6MTZ DF\ 
SM. H O[ZOFZ GYLP cc T[ RSF;TF T[GL U6TZL SZ[,L lS\DT Z*P_* HMJF D/[ K[P HIFZ[ T[GL 8[A, lS\DT 
ZP&* K[P VFD4 8[A, lS\DT SZTF U6TZL SZ[,L lS\DT JWFZ[ CMJFYL X}gI ptS<5GF H0 :JLSFZFX[ GlC T[YL 
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J{Sl<5S   ptS<5GF H1 cc GD}GFGL ;M0F V[X S\5GLVM JrR[ N[JFNFZ  R,GNZ GF U]6MTZ DF\ O[ZOFZ K[P cc 
GM l:JSFZ YX[P 
8[A, G\P v &P*PZ 










F 0.653622  
P(F<=f) one-tail 0.280687  
F Critical one-
tail 0.290858   
 
 F 5lZ1F6GL U6TZL 5|:T]T 8[A, G\P &P*PZ äFZF NXF"JJFDF\ VFJL K[P H[ D]HA ;\IMÒT YI[,L 
S\5GLVMGL ;Z[ZFX )P)* K[P HIFZ[ ;\IMÒT GCL YI[,L S\5GLVMGL ;Z[ZFX !_P_) K[P VFD YJF 5FK/G]\ 
D]bI SFZ6 HM.V[ TM ;\IMÒT YI[,L S\5GLVMGF N[JFNFZ  R,GNZ GF U]6MTZ DF\ VgI W\WFSLI 5|J'l¿GM 
56 ;DFJ[X YFI K[P lJR,GM HMTF ;\IMÒT YI[,L S\5GLVMG]\ lJR,G ;\IMÒT GlC YI[,L S\5GLVM SZTF 
VMK]  K[P   F GL U6TZL SZ[, lS\DT _P&5 HMJF D/[ K[P H[ F GL 8[A, lS\DT _4Z) SZTF JWFZ[ K[P T[YL 
X}gI ptS<5GF Ho cc ;\IMÒT YI[,L VG[ ;\IMÒT GlC YI[,L S\5GLVM JrR[ N[JFNFZ  R,GNZ GF U]6MTZ  
DF\ SM. H O[ZOFZ GYLP cc  :JLSFZFX[  GCL\P VG[ T[YL J{Sl<5S ptS<5GF H1 cc  ;\IMÒT YI[, VG[ ;\IMÒT 
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*P! GF6F\lSI DF/BFGM bIF,  
 GF6F\lSI DF/BFG]\ lC;FAL ãlQ8SM6YL VY"38G SZLV[ TM T[DF\ lD,STM4 VY"38G VG[ D}0L V[D 
+6 TtJMGM ;DFJ[X YFI K[P GF6F\lSI DF/B]\ ;FC;GF H]NF H]NF 5|SFZGF GF6F\ 5|Fl%TGF ;FWGM VG[ S], 
lD,STMDF\ SZJFDF\ VFJTF p5IMUGM bIF, VF5[ K[P s!f GF6F\lSI DF/BFGF ,F\AFUF/FGF :+MT V[ D}0L 
DF/BF TZLS[ VM/BFI K[P ,F\AFUF/FGF E\0M/MDF\ .lSJ8L X[ZD}0L4 5|[OZg; X[Z D}0L VG[ ,F\AFUF/FGF 
N[JFGM ;DFJ[X YFI K[P BZF VY"DF\ GF6F\lSI DF/B] VG[ lD,STMG]\ DF/B]\ V[ A\G[ JrR[ TOFJT K[P 
lD,STMG]\ DF/B] W\WFGL S], lD,STM NXF"J[ K[P H[ l:YZ lD,STM VG[ RF,] lD,STMGM ;ZJF/M K[P 
 W\WFG]\ 5FS] ;ZJ{I] V[ V[S lJ:T'T 5+S K[P H[G[ VFWFZ[ H]NF H]NF 5|SFZGL lD,STM HJFANFZLVM 
VG[ DFl,SG]\ ZMSF6DF\ ZC[,] lCT U6L XSFI K[P 5FSF ;ZJ{IFDF\ lD,STM4 HJFANFZLVM VG[ D}0L SIF 
5|SFZGL K[ T[ T[GL ZSD äFZF ;C[,F.YL HF6L XSFI K[P 
 V[SDDF\ SIF 5|SFZGF E\0M/GL 5|FYlDS H~lZIFT K[ T[ GSSL SZJF DF8[ GF6F\lSI DF/B] p5IMUL 
AG[ K[P VF p5ZF\T V[SD S[ ;FC;DF\ ,F\AFUF/FGF\ E\0M/M VG[ 8]SFUF/FGF\ E\0M/MGL H~ZLIFT S[8,L ZC[X[ 
T[ NXF"JJFDF\ VFJ[ K[P GF6F\lSI DF/BFDF\ VF 5|SFZGF E\0M/GM SM. RMSS; ;DI NXF"JJFDF\ VFJTM GYLP 
T[GF äFZF DF+ ,F\AFUF/FGF VG[ 8]\SFUF/FGF E\0M/GL H~ZLIFT HF6L XSFI K[P ;DIUF/FGL ãlQ8V[ 
8}SFUF/FGL D}0L wIFGDF\ ,. XSFIP 8]SFUF/FGL D}0L ;FC;GF 8]\SFUF/FG[ N[JF R}SJJF DF8[ H~ZL AG[ K[P 
;FDFgI ZLT[ 8]SFUF/FGL D}0LGM ;DI ! JQF" S[ T[GFYL VMKM CM. XS[P sZf VF 5|SFZGL D}0L 5FSF ;ZJ{IFDF\ 
RF,] HJFANFZLVM VG[ HMUJF.VM :J~5[ HM. XSFI K[P ;FDFgI ZLT[ VF 5|SFZGL D}0L GF6F\lSI GLlTGF 
EFU~5[ RF,] lD,STMDF\ ZMSFI[,L CMI K[P H[ ;DI V\TZ[ VF5M VF5 ZMS0DF\ ~5F\TlZT Y. HFI K[P 
 ,F\AFUF/FGF 5|Fl%T :YFG SFIDL S[ ,F\AFUF/FGL D}0L NXF"J[ K[P VF 5|SFZGL D}0LGM ;DIUF/M * YL 
!_ JQF"GM CM. XS[P HIFZ[ ,F\AFUF/FGF N[JF pEF SZJFGF YFI tIFZ[ V[ BFX HMJ] H~ZL AG[ K[ S[ 
8]\SFUF/FDF\ W\WFGM 5|SFZ S[ N[JF 5ZT SZJF V\U[GL SM. HJFANFZL pNEJ[ K[ S[ S[D NZ[S pnMUDF\ 
,F\AFUF/FGL D}0LGM ;DI V,UvV,U CM. XS[ T[D KTF VF ;DIUF/M 5 YL * JQF"YL JWFZ[ CM. XS[P 
HIFZ[ ;FC;GM 5|SFZ l:YZ CMI tIFZ[ ,F\AFUF/FGL D}0L !_ JQF"YL VMKF ;DIUF/F DF8[ D[/JJL lCTFJC 
GYLP 
 zL U[:8G AU"GF H6FjIF 5|DF6[ GF6F\lSI DF/B]\ VG[ D}0L DF/B\] V[SALHFGF 5IF"I TZLS[ 
p5IMUDF\ ,. XSFI K[P s#f T[DGF\ H6FjIF D]HA GF6F\lSI DF/B]\ V[SDGL SFIDL D}0LGL H~ZLIFT GM 
p<,[B SZ[ K[P HIFZ[ D}0L DF/B]\ S\5GLG]\ GF6FSLI VFIMHG ZH] SZ[ K[P S\5GLV[ 5MTFGL H~ZLIFT ;\TMQFJF 
DF8[ SIF SIF 5|SFZGL D}0LG]\ lDz6 SZ[,] K[ T[ D}0L DF/BF äFZF HF6L XSFI K[P D}0L DF/BFDF\ H]NF H]NF 
5|SFZGL HFDGULZLVMGF lDz6G]\ IMuI 5|DF6 56 NXF"JJFDF\ VFJ[ K[P H[G[ VFNX" D}0L DF/BF TZLS[ 
VM/BJFDF\ VFJ[ K[P SM. V[S H HFDLGULZLG]\ JW] 5|DF6 S\5GLDF\ VMKF GOFGL l:YlT S[ HMBD pE] SZL 
XS[ K[P T[ AFAT IFN ZFBJL HM.V[P H[D S[ S\5GLGF ;\RF,SM 5MTFGF D}0LDF/BFDF\ DF+ .lSJ8L D}0L äFZF 
GF6F\ D[/J[ TM T[GF AN,FDF\ cc.lSJ8L 5ZGF J[5FZGM ,FEcc U]DFJJM 50[ K[P H[G[ 5lZ6FD[ DFl,SLGF 
ZMSF6SFZMG[ z[Q9 J/TZ VF5JFGM C[T] l;â Y. XSTM GYLP VF p5ZF\T HIFZ[ S\5GLDF\ VFJSGL l:YlT 
5|SZ6v* o GF6F\SLI DF/BFG]\ lJ`,[QF6  
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V;DFG CMI tIFZ[ D}0LGF p\RF l,JZ[HG[ SFZ6[ S\5GLDF\ p\R] HMBD pNEJL XS[ K[P D}0L DF/BFGM C[T] V[ K[ 
S[ S\5GLGL SDF6LDF\YL l:YZ AMH VG[ 5|[OZg; l0lJ0g0 R}SjIF AFN .lSJ8L X[Z CM<0ZG[ JW] J/TZ R}SJJ]P 
 V[ JFTDF\ SM. X\SF GYL S[ NZ[S S\5GLG]\ D}0L DF/B] V[S ;ZB] CM. XS[ GlCP NZ[S S\5GL 5MTFGL 
GF6F\lSI H~ZLIFT W\WFGL 5lZl:YlT4 pnMUGM 5|SFZ4 VFJSvSDF6LGL XlST4 JU[Z[ AFATMG[ wIFGDF\ ZFBL 
D}0L DF/B] T{IFZ SZTL CMI K[P s$f VFYL NZ[S S\5GLGF D}0L DF/BFDF\ TDFD ,1F6M V[S ;ZBF CM. XS[ 
GCLP T[D KTF VD]S ;FDFgI ,1F6M NZ[S S\5GLGF D}0L DF/BFDF\ HMJF D/TF CMI K[P 
 
*PZ lD,STG]\ DF/B] VG[ D}0L DF/B] 
sVf lD,STG]\ DF/B] 
 lD,STG]\ DF/B] XaN 5FSF ;ZJ{IFGL HD6L AFH]V[ NXF"J[,L lD,STM ;FY[ ;\S/FI[, K[P T[ W\WFDF\ 
ZMSFI[,L S], D}0L NXF"J[ K[P H[DF\ H]NF H]NF 5|SFZGL SFIDL lD,STM VG[ RF,] lD,STM ;DFJL ,[JFDF\ VFJ[ K[P 
H[GF äFZF S\5GL lJlJW W\WFNFZL 5|J'lTVM SZTL CMI K[P ALÒ ZLT[ SCLV[ TM RF,] lD,ST VG[ SFIDL 
lD,STGF ;ZJF/FYL S], lD,STM pEL YFI K[P s5f H[ 5FSF ;ZJ{IFDF\ NXF"J[,L CMI K[P lD,STMG]\ DF/B]\ 
;M0F V[X pnMUGL pt5FNG 5|lS|IFGF ;\NE"DF\ lJX[QF DCtJ NXF"J[ K[P SFZ6 S[ VF pnMUDF\ l:YZ lD,STM 
HDLG4 DSFG4 %,Fg8 VG[ I\+M JU[Z[ H[JL lD,STM DF8[ DM8F 5FI[ D}0L ZMSF6 H~ZL K[P 
 
sAf D}0L DF/B]\ 
 S\5GLG]\ D}0L DF/B]\ 5FSF ;ZJ{IFGL 0FAL AFH]V[ NXF"J[,F D}0L VG[ N[JF ;FY[ ;\S/FI[, K[P 
,F\AFUF/FGF GF6F\:+MTM H[JF S[ .lSJ8L X[ZD}0L4 5|[OZg; X[ZD}0L4 l0A[gRZ4 ,F\AFUF/FGF N[JF4 VGFDT VG[ 
JWFZM JU[Z[G]\ 5|DF6 NXF"J[ K[P D}0L DF/B]\ S\5GLGL ,F\AFUF/FGL VG[ SFIDL D}0L NXF"J[ K[P ;FDFgI ZLT[ T[G]\ 
DF5 S], lD,STMDF\YL RF,] HJFANFZLVM AFN SZL D[/JJFDF\ VFJ[ K[P VFD D}0L DF/B]\ V[8,[ .lSJ8L 
X[ZD}0L4 5|[OZg; X[ZD}0L4 ;FDFgI VGFDT VG[ ,F\AFUF/FGF N[JFG]\ VFIMÒT :J~5 K[P 
 
*P# ,F\AFUF/F VG[ 8]\SFUF/FGF E\0M/G]\ lJ`,[QF6o 
*P#P! ,F\AFUF/FGF E\0M/M 
 W\WFDF\ GF6F\lSI H~lZIFTM A[ V,U V,U ZLT[ wIFGDF\ ,[JFDF\ VFJ[ K[P H[D S[ SFIDL E\0M/M S[ 
l:YZ D}0L VG[ RF,] E\0M/M S[ SFI"XL, D}0LP SFIDL E\0M/M S\5GLGL l:YZ lD,STMDF\ ZMSFI[,L CMI K[P l:YZ 
lD,STM H[JL S[ HDLG4 DSFG4 %,Fg8 VG[ DXLGZL lOSR;" lOl8\u; JU[Z[P zL V[ZL SM,G l:YZ lD,STMG]\ 
JUL"SZ6 SZTF H6FJ[ K[P s&f 
 cc:YFIL D}0LG]\ S]8]\A S[8,]\ lJXF/ H[DF\ HDLG4 DSFG4 %,Fg84 OlG"RZ4 lOSR;"4 I\+M4 VMHFZM4 5[8g84 
ALAF JU[Z[ H[JL lD,STMGM ;DFJ[X YFI K[ H[DF\YL HDLG l;JFIGL lD,STMG]\ VFI]QI DIF"lNT CMI K[P VF 
TDFD lD,STMG[ T[GF ;DU| VFI]QI SF/ NZdIFG 3;FZF 5[8[ OF/JL N[JFDF\ VFJ[ K[P  
 SFI"XL, D}0L W\WFGF ZMH AZMHGF BRF"GL R}SJ6L DF8[ H~ZL K[P ZMH AZMHGF BRF"VM H[JF S[ SFRM 
DF,;FDFG BZLNL 5UFZ S[ DH}ZLGL R}SJ6L JU[Z[ l:YZ D}0LGL H~ZLIFT ,F\AF UF/FGF E\0M/M VG[ SFI"XL, 
D}0LGL H~ZLIFT 8]\SF UF/FGF E\0M/M äFZF 5lZ5}6" SZJFDF\ VFJ[ K[P s*f,F\AFUF/FGF\ E\0M/M A[ 5|SFZGL 
lD,STM BZLNJF DF8[ H~ZL K[P NxI lD,STM VG[ VNxI lD,STM NxI lD,STM HM. XSFI K[P H[JL S[ 
HDLG4 DSFG4 %,Fg84 DXLGZL JU[Z[ HIFZ[ V¹xI lD,STM HM. XSFTL GYL 5Z\T] T[ S], lD,STMDF\ ;DFI[,L 
CMI K[P H[D S[ 5F30L4 5[8g84 SM5L ZF.84 5|FYlDS BRF" JU[Z[P 
5|SZ6v* o GF6F\SLI DF/BFG]\ lJ`,[QF6  
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*P#PZ ,F\AFUF/FGF E\0M/M GSSL SZTF 5lZA/M 
 pnMUDF\ ,F\AFUF/FGF E\0M/GL H~lZIFTGM V\NFH D}SJF DF8[ GLR[ D]HAGF 5lZA/M wIFGDF\ 
,[JFDF\ VFJ[ K[P 
 v W\WFGM 5|SFZ 
 v 5|J'lTGM lJ:TFZ 
 v pnMlUS ;FWGMGF 50TZGF J,6M 
 v ;ZSFZGL GLlTVM 
 v ;FDFgI lS\DT lGWF"Z6GF J,6 
 v 8[SGM,MÒGF p5IMUGL 50TZ 
 
*P#P# 8]SFUF/FGF E\0M/M 
 RF,] lD,STMG[ HF/JJF DF8[ H[ H~ZL ZSD D[/JJFDF\ VFJ[ K[ T[G[ RF,] D}0L 8]SFUF/FGL D}0L S[ 
SFI"XL, D}0L SC[JFDF\ VFJ[ K[P VF 5|SFZGL D}0LGL H~lZIFT WlGS jIJCFZMDF\ 50[ K[P s(f H[D S[ 
SFRFDF,GL BZLNL4 RF,] SFD4 T{IFZ DF,4 N[JFNFZM4 ZMS0 l;,S4 5UFZ VG[ DH}ZL p5ZF\T ALHF ZMÒ\NF 
BRF"VM SFD R,FJ E\0M/ S[ RF,] D}0LGL H~lZIFT VD]S V\X[ J[5FZLVM äFZF XFB VG[ VD]S V\X[ ,F\AF S[ 
8]SFUF/FGF E\0M/M DF\YL ;\TMQFJFDF\ VFJ[ K[P s)f 
 
*P#P$ 8]SFUF/FGF E\0M/M GÞL SZTF 5lZA/M 
 8]SFUF/FGF E\0M/MG]\ S], 5|DF6 S[8,] ZFBJ] S[ H[YL GF6F\lSI VKTGF ;\HMUM G pNEJ[ T[ GSSL 
SZJF DF8[ GLR[ D]HAGF 5lZA/M wIFGDF\ ,[JFDF\ VFJ[ K[P s!_f 
s!f W\WFGM 5|SFZ  
sZf V[SDG]\ SN  
s#f pt5FNG 5|lS|IFGM ;DIUF/M  
s$f DF\UGM 5|SFZ 
s5f SFRF DF,GL 5|F%TL 
s&f BZLNvJ[\RF6GL XZTM 
s*f T[Ò D\NLGL 5lZl:YlT 
s(f D}0LGL R,GUlT 
s)f RF,] lD,STMG]\ ZMS0DF\ ~5F\TZ 
s!_f GOFGM NZ VG[ OF/J6L 
s!!f ;\RF,GGL SFI"1FDTF 
s!Zf VgI 5lZA/M 
 SFI"XL, D}0LG[ p5ZMST 5ZLA/M l;JFI S[8,FS VgI 5lZA/M 56 V;Z SZ[ K[P H[D S[ W\WFGF 
DFl,SMGL J[TG R}SJ6LGL GLlT N{lGS4 V9JF0LS4 5BJF0LS S[ DlCGFGL CMI TM VFJF ;\HMUMDF\ SFI"XL, 
D}0LGL H~ZLIFT JW] VMKL ZC[JFGLP VF p5ZF\T HM W\WFGL RF,] lD,STMGL lS\DTDF\ JWFZM S[ 38F0M YFI TM 
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*P$ GF6F\lSI DF/BFGF U]6MTZG]\ lJ`,[QF6 
 ;M0F V[X pnMUGL VeIF;DF\ ;DFJFI[,L S\5GLVMGF GF6F\lSI DF/BFDF\ lJ`,[QF6 DF8[ GLR[ 
D]HAGF U]6MTZM wIFGDF\ ,LW[,F K[P 
 
*P$P! N[JFv.lSJ8L U]6MTZG]\ lJ`,[QF6 
 VF U]6MTZ N[JF .lSJ8LGF lDz 5|DF6GL l:YlT NXF"J[ K[P N[JFv.lSJ8LG]\ IMuI lDz6 D}0L 
50TZGF ,F\AFUF/FGF bIF, DF8[ DCtJG]\ K[P VF U]6MTZ ,F\AFUF/FGF N[JFG[ .lSJ8L X[ZD}0L J0[ EFUJFYL 
D[/JL XSFI K[P ;FDFgI ZLT[ VF U]6MTZ 8SFJFZL :J~5[ NXF"JJFDF\ VFJ[ K[P ,F\AFUF/FGF N[JFDF\ TDFD 
pKLGL D}0LGM ;DFJ[X YFI K[P H[ pKLGL D}0L ,[JFGL TFZLBYL 5F\R JQF" ;]WL 5ZT SZJF 5F+ CMTL GYLP VF 
U]6MTZDF\ X[Z CM<0ZMGL .lSJ8L D[/JJF DF8[ X[ZD}0L VGFDTM VG[ JWFZF DF\YL 5ZR}Z6 BR" AFN SZJFDF\ 
VFJ[ K[P ;FDFgI ZLT[ VF U]6MTZG]\ 5|DF6 !o! CMI K[P VF U]6MTZG]\ DCtJ 8]SFUF/FGL GF6F\lSI l:YlT 
DF5JF DF8[ p5IMUDF\ ,[JFTF RF,] U]6MTZ H[8,] H CMI K[P 
 N[JFv.lSJ8L U]6MTZ W\WFDF\ DFl,SLGF E\0M/MGF 5|DF6DF\ ,F\AFUF/FGF\ N[JF S[8,F K[ T[ U6JF DF8[ 
p5IMUL K[P T[G[ ;]+DF\ GLR[ 5|DF6[ ,BL XSFIP 
       ,F\AFUF/FGF N[JF 
  N[JF .lSJ8L U]6MTZ = ------------------------- 
       DFl,SLGF E\0M/M 
  
HIF DFl,SLGF E\0M/DF\ X[ZD}0L VG[ VGFDT JWFZFGM ;DFJ[X YFI K[P DFl,SLGF E\0M/G[ RMbB] D}<I 
(Net Worth) 56 SC[ K[P T[YL VF U]6MTZG[ N[JFvRMbBF D}<IGM U]6MTZ 56 SC[ K[P 
 NFPTP V[S W\WFDF\ l0A[gRZ Z4__4___ 5F\R JQF"GL A[\S ,MG ~FP (_4___ CMI TM ,F\AF UF/FGF\ 
N[JF ~FP Z4(_4___ U6FIP HM DFl,SLGF E\0M/M 54__4___ CMI TM VF U]6MTZ GLR[ D]HA K[P 
 
       Z4(_4___ 
  N[JF .lSJ8L U]6MTZ = -------------------- 
       54__4___ 
 p5ZGM U]6MTZ ;}RJ[ K[ S[ X[Z CM<0ZGF NZ[S ~FP !__GF\ E\0M/ NL9 ~FP 5& ,F\AFUF/FGF\ N[JF 
äFZF pEF SZJFDF\ VFjIF K[P ALHF XaNMDF\ SCLV[ TM ,F\AFUF/FGF ,[6NFZM SZTF\ ,UEU AD6L ZSD 
DFl,SLGL K[P 
 ;M0F V[X pnMUDF\ ;DFJFI[,L S\5GLVMGF\ N[JF\v.lSJ8L U]6MTZGL VF\S0FSLI DFlCTL 8[A, G\P 
*P! DF\ NXF"JJFDF\ VFJ[,L K[P H[ D]HA  
 
lGZDF S[lDS<; l,lD8[0 
 lGZDF S[lDS<; l,lD8[0DF\ N[JFv.lSJ8L U]6MTZGL ;Z[ZFX VeIF;DF\ ;DFJFI[,L TDFD S\5GLVMGL 
;ZBFD6LV[ ;F{YL GLRL HMJF D/[ K[P VF S\5GLDF\ VeIF;GF ;DIUF/F NZdIFG N[JFG]\ 5|DF6 .lSJ8L 
E\0M/GL ;ZBFD6LV[ ;Z[ZFX $_@ H[8,]\ GLR] K[ T[D SCL XSFIP S\5GLDF\ ,F\AFUF/FGF N[JFG]\ 5|DF6 VMK] 
CMJFYL S\5GL 5Z jIFH AMH VG[ GF6F\ 5ZTGL HJFANFZL B]A VMKL ZC[ K[P H[ S\5GL DF8[ VG[ BF; SZLG[ 
.lSJ8L X[ZCM<0ZM DF8[ ,FESFZS AFAT U6L XSFIP S\5GLV[ VF ;DU| ;DIUF/F NZdIFG JQF" Z__!v_Z 
DF\ ;F{YL p\RF 5|DF6DF\ N[JF E\0M/GM p5IMU SZ[,M K[P H[G[ 5lZ6FD[ VeIF;GF 5|YD JQF"DF\ N[Jv.lSJ8L 
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U]6MTZ ;F{YL p\RM _P*$ HM. XSFI K[P VF ;DU| ;DIUF/F NZdIFG N[JFG]\ ;F{YL VMK] 5|DF6 JQF" 
Z__&v_* VG[ JQF" Z__*v_( DF\ _P!5 HMJF D/[, K[P S\5GLGF N[JFv.lSJ8L U]6MTZ ;Z[ZFX _P$_GL 
;ZBFD6LV[ X~VFTGF +6 JQFM"DF\ VF U]6MTZ JW] p\R]\ 5|DF6 VG[ AFSLGF K JQFM"DF\ VF U]6MTZ GLR] 
5|DF6 NXF"J[ K[P 
 
8F8F  S[lDS<; l,lD8[0 
 8F8F  S[lDS<; l,lD8[0DF\ N[JFv.lSJ8L U]6MTZGL ;Z[ZFX _P&Z K[P H[ ;M0F V[X pnMUGL ;Z[ZFX 
!P)# SZTF GLRL SCL XSFIP VF S\5GLDF\ ,F\AFUF/FGF N[JFG]\ ;F{YL VMK]\ 5|DF6 JQF" Z__#v_$DF\ HM. 
XSFI K[P VF JQF"DF\ .lSJ8L E\0M/GL ;ZBFD6LV[ N[JFG]\ 5|DF6 $#@ H K[P HIFZ[ N[JFG]\ ;F{YL JW] 5|DF6 
VeIF;GF V\lTD A[ JQF" Z__(v_) VG[ Z__)v!_DF\ _P(! H[8,] HMJF D/[ K[P T[D KTF VF A\G[ 
JQFM"DF\ N[JFv.lSJ8LGM U]6MTZ !o! SZTF GLRM V[8,[ S[ _P(o! HMJF D/[ K[P H[ ;FZL l:YlT U6L XSFIP 
VeIF;DF\ ;DFJFI[,L S\5GLVM 5{SL N[JFv.lSJ8L U]6MTZGL ãlQ8V[ VF S\5GLG[ ALHM S|DF\S VF5L XSFIP 
S\5GLGL N[JF .lSJ8L U]6MTZGL ;Z[ZFX _P&ZGL ;ZBFD6LV[ JQF" Z__Zv_# YL Z__$v_5 VG[ JQF" 
Z__&v_* YL Z__*v_( DF\ N[JFv.lSJ8L U]6MTZG]\ 5|DF6 GLR]\ HMJF D/[ K[P 
 
W|F\UW|F S[lDS<; JS"; l,lD8[0 
 W|F\UW|F S[lDS<; JS"; l,lD8[0DF\ (DCW) VeIF;GF ;DIUF/F NZdIFGGF N[JFv.lSJ8LGF 
U]6MTZGL ;Z[ZFX _P&& HMJF D/[ K[P H[ N[JF SZTF\ .lSJ8LG]\ JWFZ[ 5|DF6 NXF"J[ K[P S\5GLDF\ .lSJ8L 
E\0M/GL ;ZBFD6LV[ ;F{YL VMK]\ N[J]\ JQF" Z__#v_$ DF\ HMJF D/[ K[P HIFZ[ N[JFG]\ ;F{YL p\R] 5|DF6 JQF" 
Z__(v_)DF\ HM. XSFI K[P VeIF;GF ;DIUF/F NZdIFG JQF" Z__!v_Z YL Z__&v_* ;]WL S\5GLDF\ 
,F\AFUF/FGF\ N[JF .lSJ8L E\0M/M  SZTF VMK] 5|DF6 NXF"J[ K[P HIFZ[ JQF" Z__*v_( GL VeIF;GF V\lTD 
JQF" Z__)v!_ ;]WL ,F\AFUF/FGF\ N[JF .lSJ8L E\0M/M SZTF p\R] 5|DF6 NXF"J[ K[P ;M0F V[X pnMUGF N[JF 
.lSJ8L U]6MTZGL ;Z[ZFX GL ;ZBFD6LV[ VF S\5GLDF\ N[JFv.lSJ8L U]6MTZGL ;Z[ZFX 5|DF6DF\ 36L GLRL 
HM. XSFI K[P S\5GL VeIF;GF X~VFTGF 5F\R JQFM"DF\ .lSJ8L E\0M/GL ;ZBFD6LV[ N[JFG]\ GLR] 5|DF6 
HF/JJFDF\ ;O/ ZCL K[P 
 
U]HZFT C[JL S[lDS<; l,lD8[0 
 U]HZFT C[JL S[lDS<; l,lD8[0 (GHCL) DF\ N[JF .lSJ8L U]6MTZGL ;Z[ZFX !PZ( HMJF D/[ K[P 
H[ ;M0F V[X pnMUGL ;Z[ZFX SZTF VMKL K[P T[D KTF N[JFv.lSJ8LGF VF8"; U]6MTZ !o! GL ;ZBFD6LV[ 
N[JFG]\ p\R]\ 5|DF6 NXF"J[ K[P VeIF;GF ;DIUF/F NZdIFG JQF" Z__!v_Z YL Z__$v_5 ;]WL S\5GL 
.lSJ8L E\0M/GL ;ZBFD6LV[ N[JFG]\ GLR]\ 5|DF6 HF/JJFDF\ ;O/ ZCL K[P HIFZ[ JQF" Z__5v_& YL 
Z__)v!_ GF V\lTD 5F\R JQF"GF ;DIUF/FDF\ S\5GLDF\ .lSJ8L E\0M/GF ;ZBFD6LV[ N[JFG]\ p\R] 5|DF6 
HMJF D/[ K[P T[DF\ 56 BF; SZLG[ JQF" Z__&v_* VG[ Z__*v_( DF\ .lSJ8L SZTF N[JFG]\ 5|DF6 ,UEU 
ZP5 U6] HMJF D/[ K[P H[ VFNX" U]6MTZ !o! GL ;ZBFD6LV[ B]A p\R]\ U6L XSFIP S\5GLGF ;DU| VeIF; 
NZdIFG 5|YD RFZ JQF"DF\ N[JFv.lSJ8L U]6MTZ VFNX" U]6MTZGL ;Z[ZFX SZTF\ GLR] 5|DF6 NXF"J[ K[P HIFZ[ 
V\lTD 5F\R JQFM"DF\ N[JFv.lSJ8L U]6MTZG]\ VFNX" 5|DF6GL ;Z[ZFX SZTF p\RL 8SFJFZL NXF"J[ K[P H[G[ 
5lZ6FD[ S\5GLDF\ pKLGL D}0L 5ZT4 jIFH AMH VG[ GF6F 5ZTGL HJFANFZLG]\ 5|DF6 J3[ K[P   
 
5|SZ6v* o GF6F\SLI DF/BFG]\ lJ`,[QF6  
 
190 
T]lTSMZLG V,S,L VG[ S[lDS<; l,lD8[0  
 T]lTSMZLG V,S,L VG[ S[lDS<; l,lD8[0DF\ N[JFv.lSJ8L U]6MTZGL 5lZl:YlT HM.V[ TM 5|F%I 
DFlCTLGF VFWFZ[ S\5GLDF\ ,F\AFUF/FGF\ N[JF VG[ .lSJ8L E\0M/MGM ;Z[ZFX U]6MTZ HM.V[ TM T[ &P&( HMJF 
D/[ K[P H[ VeIF;DF\ ;DFJFI[,L S\5GLVM 5{SL ;F{YL p\RM U]6MTZ NXF"J[ K[P VG[ T[G[ 5lZ6FD[ H ;M0F V[X 
 
8[A, G\v*P! 
N[JF .lSJ8L U]6MTZ 




lAG ;\IMÒT V[SD 
;Z[ZFX
2001-02 0.74 0.63 0.69 0.39 0.62 5.47 2.16
2002-03 0.68 0.59 0.64 0.28 0.60 10.16 3.68
2003-04 0.56 0.43 0.50 0.26 0.61 11.08 3.98
2004-05 0.36 0.52 0.44 0.29 0.74 8.55 3.19
2005-06 0.24 0.67 0.46 0.47 1.54 7.30 3.10
2006-07 0.15 0.55 0.35 0.75 2.44 6.94 3.38
2007-08 0.15 0.57 0.36 1.11 2.45 6.57 3.38
2008-09 0.30 0.81 0.56 1.33 1.45 1.94 1.57
2009-10 0.40 0.81 0.61 1.10 1.10 2.10 1.43
S], 3.58 5.58 4.58 5.98 11.55 60.11 25.88
;Z[ZFX 0.40 0.62 0.51 0.66 1.28 6.68 2.88
s5|Fl%T:YFG o VeIF; C[9/GL ;M0FV[X S\5GLVMGF JFlQF"S VC[JF, JQF" Z__!v_Z YL Z__)v!_f  
 VeIF;GF  ;DU|   ;M0FV[X  V[SDGL ;Z[ZFX = !P)# 
RF8" G\ v  *P! 
N[JF .lSJ8L U]6MTZ 
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pnMUGL S], ;Z[ZFX 56 p\RL VFJ[ K[P S\5GLGM N[JFv.lSJL8LGM ;Z[ZFX U]6MTZ S\5GL 5ZGM VFlY"S AMH 
:5Q8 SZ[ K[P S\5GLDF\ B]A p\RF 5|DF6DF\ l,JZ[H GM p5IMU SZJFDF\ VFJ[ K[P T[ N[JFv.lSJ8LGF U]6MTZ 
5ZYL HF6L XSFI K[P JQF" Z__(v_) VG[ Z__)v!_ G[ AFN SZTF VeIF;GF AFSLGF TDFD JQFM"DF\ 
N[JFv.lSJ8LGM U]6MTZ ;Z[ZFX U]6MTZ SZTF GÒSGM S[ B]A p\R] 5|DF6 NXF"J[ K[P VF S\5GLDF\ 
N[JFv.lSJ8LGF p\RF U]6MTZG[ .lSJ8L X[ZCM<0ZG[ J/TZ VG[ GF6F\lSI HMBD B]A JWL HFI K[P H[ 
HMBDSFZS 5lZA/ U6L XSFIP 
 
;\IMÒT YI[, VG[ ;\IMÒT GCL YI[,L S\5GLVMG]\ lJ`,[QF6 
8[A, G\ v P*P! DF\ NXF"J[,L VF\S0FSLI DFlCTL HMTF SCL XSFI S[ VeIF;DF\ ;DFJFI[,L 5F\R 
S\5GLVM 5{SL lGZDF S[lDS<; l,lD8[0 VG[ 8F8F S[lDS<; l,lD8[0 VF A\G[ S\5GLVM ;\IMÒT S\5GLVM K[P 
HIFZ[ 3|F\UW|F S[lDS<; JS"; l,lD8[0 (DCW) ,U]HZFT C[JL S[lDS<; l,lD8[0 (GHCL)   VG[ T]lTSMZLG 
V,S,L VG[ S[lDS<; l,lD8[0 (TAC) V[ lAG ;\IMÒT S\5GL K[P ;\IMÒT S\5GLVMDF\ N[JF .lSJ8L 
U]6MTZG]\ lJ`,[QF6 HM.V[ TM VF S\5GLVMV[ VeIF;GF ;DIUF/M JQF" Z__!v_Z YL Z__)v!_ NZdIFG 
;Z[ZFX _P5! \ N[JFv.lSJ8LGM U]6MTZ HMJF D/[ K[P H[GL ;ZBFD6LV[    JQF" Z__#v_$ YL JQF" 
Z__*v_( ;]WL  ;Z[ZFX N[JF .lSJ8L U]6MTZ SZTF\ VF JQFM"DF\  N[JF .lSJ8L U]6MTZ VMK] HMJF D/[ K[P 
HIFZ[  AFSLGF 5F\R JQF" Z__!v_Z YL Z__Zv_# VG[  Z__(v_) YL " Z__)v!_ GF JQFM"DF\ ;Z[ZFX 
N[JF .lSJ8L U]6MTZ SZTF VF JQFM"DF\ \\ N[JF .lSJ8L U]6MTZ G]\  5|DF6 JWFZ[ HMJF D/[ K[P 
 VF H 5|DF6[ lAG ;\IMÒT S\5GLVMG]\ VeIF;GF ;DIUF/F JQF" Z__!v_Z YL JQF" Z__)v!_ 
NZdIFGG]\ ;Z[ZFX N[JF .lSJ8L U]6MTZ  ZP((\ HMJF D/[ K[P H[GL ;ZBFD6LV[ 5|YD JQF" Z__!v_Z  VG[  
Z__(v_) YL JQF" Z__)v!_ ;]WL ;Z[ZFX N[JF .lSJ8L U]6MTZ SZTF VF JQFM"G]\ N[JF .lSJ8L U]6MTZ 
VMK] HMJF D/[ K[P HIFZ[ AFSLGF JQF" Z__Zv_# YL Z__*v_( GF JQFM"DF\ ;Z[ZFX N[JF .lSJ8L U]6MTZ 
SZTF VF JQFM" G]\  N[JF .lSJ8L U]6MTZG]\ 5|DF6 JWFZ[ HMJF D/[ K[P 
 
8[A, G\Pv *P!P! 
 N[JF .lSJ8L U]6MTZG]\    VGMJF 5lZ1F6 
Source of 
Variation 
SS df MS F P-value F crit 
Rows 11.33761 8 1.417201 0.6014 0.769518 2.244398
Columns 257.7142 4 64.42854 27.342 6.36E-10 2.668436
Error 75.40442 32 2.356388       
Total 344.4562 44         
 
 5|:T]T 8[A, G\P *P!P! VF56G[  läDFUL"I ANOVA 5lZ1F6G]\ 5lZ6FD NXF"J[ K[P ;DU| ZLT[ 
HMTF VF\S0FSLI DFlCTL VF56G[ U6TZL SZ[,L lS\DT H[ cc;\XMWGGF ;DIUF/F NZdIFG ;M0F V[X 
S\5GLVMGL N[JF .lSJ8L U]6MTZ DF\ SM. O[ZOFZ GYLP cc  Ho VF ptS<5GFG[  8[A,GL D[/J[,L lS\DT ;FY[ 
;ZBFJTF U6TZL SZ[,L lS\DT _P&_ HMJF D/[ K[P HIFZ[ T[GL 8[A, lS\DT ZPZ$ HMJF D/[ K[P VFD VCL\ 
Ho X}gI ptS<5GFGM  l:JSFZ YFI K[P V[8,[ S[ VF56[ J{Sl<5S ptS<5GF H1 cc;\XMWGGF ;DIUF/F 
NZdIFGF ;M0F V[X S\5GLVMGL GF6FSLI V;ZSFZSTFDF\ O[ZOFZ K[ V[8,[ S[ N[JF .lSJ8L U]6MTZ DF\ O[ZOFZ 
K[Pcc GM  V:JLSFZ YFI K[P 
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 HIFZ[ NZ[S S\5GLVMGF ;\XMWGGF ;DIUF/F NZdIFG N[JF .lSJ8L U]6MTZ DF\ YI[,F 5lZJT"GM 
T5F;TF X}gI ptS<5GF HO ccGD}GFGL ;M0F V[X S\5GLVM JrR[   N[JF .lSJ8L U]6MTZ DF\ SM. H O[ZOFZ 
GYLPcc T[ RSF;TF T[GL U6TZL SZ[,L lS\DT Z*P#$ HMJF D/[ K[P HIFZ[ T[GL 8[A, lS\DT ZP&* K[P VFD4 
8[A, lS\DT SZTF U6TZL SZ[,L lS\DT JWFZ[ CMJFYL X}gI ptS<5GF H0 :JLSFZFX[ GlC\ T[YL J{Sl<5S   
ptS<5GF H1 ccGD}GFGL ;M0F V[X S\5GLVM JrR[ N[JF .lSJ8L U]6MTZ DF\ O[ZOFZ K[Pcc GM :JLSFZ YX[P 
 
8[A, G\Pv *P!PZ 
 N[JF .lSJ8L U]6MTZ G]\ V[Ov5lZ1F6  
  Variable 1 Variable 2 
Mean 0.508889 2.875533 
Variance 0.014192 0.85219 
Observations 9 9 
df 8 8 
F 0.016654  
P(F<=f) one-tail 2.42E-06  
F Critical one-
tail 0.290858   
 
 F 5lZ1F6GL U6TZL 5|:T]T 8[A, G\P *P!PZ äFZF NXF"JJFDF\ VFJL K[P H[ D]HA ;\IMÒT YI[,L 
S\5GLVMGL ;Z[ZFX _P5! K[P HIFZ[ ;\IMÒT GCL YI[,L S\5GLVMGL ;Z[ZFX ZP(( K[P VFD YJF 5FK/G]\ 
D]bI SFZ6 HM.V[ TM ;\IMÒT YI[,L S\5GLVMGF N[JF .lSJ8L U]6MTZDF\ VgI W\WFSLI 5|J'l¿GM 56 ;DFJ[X 
YFI K[P lJR,GM HMTF ;\IMÒT YI[,L S\5GLVMG]\ lJR,G ;\IMÒT GlC YI[,L S\5GLVM SZTF VMK]  K[P F 
GL U6TZL SZ[, lS\DT _P_Z HMJF D/[ K[P H[ F GL 8[A, lS\DT _PZ) SZTF VMKL  K[P T[YL X}gI ptS<5GF 
Ho cc ;\IMÒT YI[,L VG[ ;\IMÒT GlC YI[,L S\5GLVM JrR[  N[JF .lSJ8L U]6MTZDF\ SM. H O[ZOFZ GYLPcc  
:JLSFZFX[ P VG[ T[YL J{Sl<5S ptS<5GF H1  cc ;\IMÒT YI[, VG[ ;\IMÒT GCL YI[,L S\5GLVM  JrR[  N[JF 
.lSJ8L U]6MTZ DF\ O[ZOFZ K[Pcc :JLSFZJFDF\ VFJX[ GCLP 
 
*P$PZ ULIZL\U U]6MTZG]\  lJ`,[QF6 
 VF U]6MTZ S\5GLGL 5|[OZg; X[ZD}0L VG[ l0A[gRZG]\ .lSJ8L X[ZD}0L ;FY[G]\ 5|DF6 NXF"J[ K[P ALHF 
XaNMDF\ SCLV[ TM lGzT l0lJ0g0GM CÞ TYF lGzT jIFHAMH WZFJGFZ D}0L .lSJ8L D}0LGF 5|DF6DF\ S[8,L 
K[ T[G]\ ;}RG VF U]6MTZ SZ[ K[P HM 5|[OZg; X[ZD}0L ~FP !4__4___ GL CMI tYF l0A[gRZ ~FP 54__4___ 
GF CMI VG[ .lSJ8L X[ZD}0L ~FP 5_4__4___ GL CMI TM lUIZL\U U]6MTZ GLR[ D]HA CX[P 
 
= 5|[ OP XZ[  D0} L ´ l0Ag[ RZ s,F \AFUF/FGF NJ[ FflUIÃZU U]6MTZ
.lSJ8L XZ[ D0} L
 
= =!54__4___ _P#_ VYJF #_@
5_4__4___
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 VF U]6MTZ H[D p\RM CMI T[D .lSJ8L X[Z JW] Vl:YZ U6FI4 SFZ6 S[ GOF 5{SL JW] EFU 5|[OZg; 
X[Z 5Z S[ l0A[gRZ 5Z jIFHDF\ HTM ZC[ K[P VG[ .lSJ8L l0lJ0g0GF NZDF\ DM8F 5|DF6DF\ J338 YFI K[P 
 
lGZDF S[lDS<; l,lD8[0 
 lGZDF S[lDS<; l,lD8[0DF\ lUIZL\U U]6MTZGL ;Z[ZFX (P*Z K[ H[ VeIF;DF\ ;DFJFI[,L S\5GLVM 
5{SL ;F{YL p\RF lUIZL\U U]6MTZGL l:YlT NXF"J[ K[P VF S\5GLDF\ p\RF lUIZL\U U]6MTZG[ 5lZ6FD[ .lSJ8L 
5ZG]\ HMBD JW[ K[P VF p5ZF\T GOFDF\YL l:YZ l0lJ0g0 VG[ jIFHAMHGL GF6F\lSI R}SJ6LGL HJFANFZL 56 
JW[ K[P ;M0F V[X pnMUDF\ VeIF;GF ;DIUF/FDF\ ;Z[ZFX lUIZL\U U]6MTZ &P$Z K[P T[GL ;ZBFD6LV[ 
lGZDF l,lD8[0DF\ ;Z[ZFX lUIlZ\U U]6MTZ ,UEU Z5@ H[8,M JWFZM NXF"J[ K[P ;DU| ;DIUF/F NZdIFG 
S\5GLDF\ .lSJ8LGL ;ZBFD6LV[ ,MG VG[ N[JFG]\ 5|DF6 ;TT JW38 YT]\ HM. XSFI K[P JQF" Z__Zv_#DF\ 
VF U]6MTZ !#P!_ JQF" Z__(v_) DF\ !$PZ5 VG[ JQF" Z__)v!_ DF\ !ZP$! D}<I NXF"J[ K[P V[8,[ S[ 
VF +6 JQFM"DF\ .lSJ8LGL ;ZBFD6LV[ ,MG VG[ N[JFG]\ 5|DF6 36]\ p\R] HMJF D/[ K[P H[G[ 5lZ6FD[ .lSJ8L 
X[Z 5ZG]\ HMBD JW[ K[P HIFZ[ AFSLGF JQFM"DF\ VF U]6MTZ ;Z[ZFXYL ,UEU GLRM S[ ;DS1F l:YlT NXF"J[ K[P 
T[D KTF\ VF S\5GLDF\ .lSJ8L X[Z CM<0ZM 5Z B]A H p\RF l,JZ[HG[ SFZ6[ VFlY"S J/TZG]\ HMBD B]A H 
JWFZ[ ZC[ K[P 
 
8F8F S[lDS<; l,lD8[0 
 8F8F S[lDS<; l,lD8[0DF\ lUIlZ\U U]6MTZG]\ J,6 V5JFN ~5 JQFM"G[ AFN SZTF S|DXo JWFZM NXF"J[ 
K[P S\5GLGM VeIF;GF ;DIUF/F NZdIFGGM ;Z[ZFX lUIZL\U U]6MTZ *P*Z K[P H[ 36M p\RM U]6MTZ U6L 
XSFIP VF ;Z[ZFX U]6MTZG[ ;ZBFD6LV[ VeIF;GF 5|YD 5F\R JQFM"DF\ lUIZL\U U]6MTZ GLRM HMJF D/[ K[P 
HIFZ[ VeIF;GF V\lTD +6 JQF" Z__*v_( YL Z__)v!_DF\ lUIZL\U U]6MTZG]\ 5|DF6 ;Z[ZFX SZTF 36]\ 
p\R] HMJF D/[ K[P ALÒ ZLT[ SCLV[ TM VeIF;GF V\lTD +6 JQFM"DF\ p\RF lUIZL\U U]6MTZG[ SFZ6[ ;Z[ZFX 
U]6MTZ p\R] D}<I NXF"J[ K[P JQF" Z__(v_) DF\ lUIZL\U U]6MTZ ;F{YL p\RM !5P&# VG[ JQF" Z__#v_$DF\ 
lUIZL\U U]6MTZ ;F{YL GLRM #P5& HMJF D/[ K[P VFD ;DU| VeIF;GF ;DIUF/F NZdIFG .lSJ8L VG[ 
lGzT AMH JF/L HFDLGULZL G]\ 5|DF6 36L V;DFGTF HMJF D/[ K[P 
 
W|F\UW|F S[lDS<; JS"; l,lD8[0 
 W|F\UW|F S[lDS<; JS"; l,lD8[0DF\ (DCW) lUIlZ\U U]6MTZ VeIF;GF ;DIUF/FGL ;Z[ZFX 
T5F;LV[ TM $P)( D}<I NXF"J[ K[P H[ ;M0F V[X pnMUGF lUIZL\U U]6MTZGL ;Z[ZFX SZTF GLRL K[P S\5GLGF 
VeIF;GF TDFD JQFM"DF\ lUIlZ\U U]6MTZ V[S YL p\R] D}<I NXF"J[ K[P H[ D}0L DF/BFDF\ .lSJ8LG]\ VMK] VG[ 
lGzT l0lJ0g0 VG[ jIFH AMH JF/L HFDLGULZLG]\ p\R] 5|DF6 NXF"J[ K[P JQF" Z__(v_) DF\ S\5GLGM 
lUIZL\U U]6MTZ !_P($ HM. XSFI K[P HM VF ;DIUF/FGM ;F{YL p\RM U]6MTZ K[P H[GL ;FD[ JQF" 
Z__#v_$ DF\ ;F{YL GLRM lUIZL\U U]6MTZ !P#_ HMJF D/[ K[P p\RF lUIZL\U U]6MTZGF 5lZ6FD[ VMKF 
GOFGL l:YlTDF\ S\5GLDF\ .lSJ8L X[ZD}0L 5Z J/TZG]\ HMBD JW[ K[P TM ;FD[ ALÒ AFH] .lSJ8L 5ZGF 
J[5FZGM ,FE ,. XSFI K[P S\5GLDF\ VF U]6MTZG]\ J,6 VeIF;GF JQFM" NZdIFG JQF" Z__)v!_ G[ 
V5JFN ~5 U6TF ;TT JWFZM NXF"J[ K[P S\5GLGF ;Z[ZFX lUIZL\U U]6MTZ SZTF JQF" Z__!v_Z YL JQF" 
Z__5v_& ;]WLDF\ lUIZL\U U]6MTZG]\ GLR]\ 5|DF6 VG[ VeIF;GF AFSLGF JQFM"DF\ lUIZL\U U]6MTZ ;Z[ZFX 
SZTF\ p\R] 5|DF6 NXF"J[ K[P  
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U]HZFT C[JL S[lDS<; l,lD8[0 
 U]HZFT C[JL S[lDS<; l,lD8[0 (GHCL) DF\ 56 lUIZL\U U]6MTZGL VeIF;GF ;DIUF/FGL 
;Z[ZFX s)P)&f K[P H[ ;M0F V[X pnMUGL ;Z[ZFX &P$Z SZTF p\RL HMJF D/[ K[P VF S\5GLDF\ 56 lUIZL\U 
U]6MTZG]\ J,6 VFWFZ JQF"YL Z__)v!_ ;]WL S|DXo JWFZM NXF"J[ K[P VeIF;GF ;DIUF/F NZdIFG ;F{YL 
p\RM lUIZL\U U]6MTZ JQF" Z__(v_)DF\ !#P#$ HM. XSFI K[P H[ VeIF;GL ;Z[ZFX SZTF ,UEU AD6M 
K[P VF p5ZF\T VF S\5GLGF VeIF;GF ;DIUF/F NZdIFGGL ;F{YL GLRF lUIZL\U U]6MTZGL l:YlT T5F;LV[ 
TM T[ JQF" Z__Zv_# DF\ !PZ5 HM. XSFI K[P VF S\5GLDF\ 56 VeIF;GF 5|YD 5F\R JQF"DF\ lUIZL\U 
U]6MTZ ;Z[ZFX SZTF GLR] 5|DF6 NXF"J[ K[P HIFZ[ VeIF;GF V\lTD RFZ JQFM"DF\ S\5GLGM lUIZL\U U]6MTZ 
;Z[ZFX SZTF JW] VG[ ,UEU AD6]\ 5|DF6 NXF"J[ K[P S\5GLV[ JQF" Z__5v_& YL Z__)v!_ GF ;DI 
UF/FGL .lSJ8L D}0LGF 5|DF6DF\ ,MG VG[ ,F\AFUF/FGF N[JFGM JW] 5|DF6DF\ p5IMU SZ[,M K[P T[ 8[A, 
G\Pv*PZ 5ZYL HM. XSFI K[P 
 
T]lTSMZLG V,S,L VG[ S[lDS<; l,lD8[0 
 T]lTSMZLG V,S,L VG[ S[lDS<; l,lD8[0DF\ S\5GLGF\ lUIZL\U U]6MTZG]\ 5|DF6 VeIF;DF\ 
;DFJFI[,L RFZ S\5GLVMGL ;ZBFD6LV[ GLR] HMJF D/[ K[P VF p5ZF\T ;M0F V[X pnMUGL lUIZL\U 
U]6MTZGL ;Z[ZFX &P$Z SZTF\ S\5GLGM lUIZL\U U]6MTZ ;Z[ZFX #P*$ D}<I NXF"J[ K[P H[ pnMUGL ;Z[ZFX 
SZTF ,UEU 5_@ H[8,M GLRM K[P VF p5ZF\T S\5GLDF\ lUIZL\U U]6MTZG]\ J,6 T5F;LV[ TM T[ JQF" 
Z__!v_Z YL Z__)v!_ ;]WL S|DXo 38F0M NXF"J[ K[P T[GM VY" V[D SCL XSFI S[ S\5GL S|DXo 
,F\AFUF/FGL ,MG VG[ N[JFG]\ 5|DF6 38F0JFGM 5|ItG SZ[ K[P H[ .lSJ8L X[ZCM<0ZM 5ZG]\ D}0L HMBD 38F0[ 
K[P T[GL ;FD[ S\5GL l0lJ0g0 jIFH AMH JF/L HFDLGULZLGM p5IMU 38F0TL CMJFYL .lSJ8L X[Z CM<0ZGF 
.lSJ8L 5ZGF J[5FZGM ,FE DCTD S1FFV[ VF5L XSX[ GlCP S\5GLDF\ lUIZL\U U]6MTZGL ;Z[ZFX SZTF DF+ 
VeIF;GF 5|YD +6 JQF"DF\ H S\5GLGF lUIZL\U U]6MTZ p\R] 5|DF6 NXF"J[ K[P AFSLGF JQFM"DF\ ;Z[ZFX 
lUIZL\U U]6MTZ SZTF\ GLRM U]6MTZ NXF"J[ K[P  
 
;\IMÒT YI[, VG[  ;\IMÒT GCL YI[,L S\5GLVMG]\  lJ`,[QF6o 
8[A, G\ v *4Z DF\ NXF"J[,L VF\S0FSLI DFlCTL HMTF SCL XSFI S[ VeIF;DF\ ;DFJFI[,L 5F\R 
S\5GLVM 5{SL lGZDF S[lDS<; l,lD8[0 VG[ 8F8F S[lDS<; l,lD8[0 VF A\G[ S\5GLVM ;\IMÒT S\5GLVM K[P 
HIFZ[ 3|F\UW|F S[lDS<; JS"; l,lD8[0 (DCW) ,U]HZFT C[JL S[lDS<; l,lD8[0 (GHCL)   VG[ T]lTSMZLG 
V,S,L VG[ S[lDS<; l,lD8[0 (TAC) V[ lAG ;\IMÒT S\5GL K[P ;\IMÒT S\5GLVMDF\ lUIZL\U U]6MTZ G]\ 
lJ`,[QF6 HM.V[ TM VF S\5GLVMV[ VeIF;GF ;DIUF/M JQF" Z__!v_Z YL Z__)v!_ NZdIFG ;Z[ZFX 
(PZZ \ lUIZL\U U]6MTZ HMJF D/[ K[P H[GL ;ZBFD6LV[ 5|YD  JQF" Z__!v_Z VG[  Z__#v_$ YL JQF" 
Z__*v_( ;]WL  ;Z[ZFX lUIZL\U U]6MTZ SZTF\ VF JQFM"DF\  lUIZL\U U]6MTZ VMK] HMJF D/[ K[P HIFZ[  
AFSLGF JQF"  Z__Zv_# VG[  Z__(v_) YL " Z__)v!_ GF JQFM"DF\ ;Z[ZFX lUIZL\U U]6MTZ SZTF VF 
JQFM"G]\\ lUIZL\U U]6MTZ G]\  5|DF6 JWFZ[ HMJF D/[ K[P 
 VF H 5|DF6[ lAG ;\IMÒT S\5GLVMG]\ VeIF;GF ;DIUF/F JQF" Z__!v_Z YL JQF" Z__)v!_ 
NZdIFGG]\ ;Z[ZFX lUIZL\U U]6MTZ  5PZ# HMJF D/[ K[P H[GL ;ZBFD6LV[ 5|YD JQF" Z__!v_Z   YL JQF" 
Z__5v_& ;]WL ;Z[ZFX lUIZL\U U]6MTZ SZTF VF JQFM"G]\ lUIZL\U U]6MTZ VMK] HMJF D/[ K[P HIFZ[ 
AFSLGF JQF" Z__&v_* YL Z__)v!_ GF JQFM"DF\ ;Z[ZFX lUIZL\U U]6MTZ SZTF VF JQFM" G]\  lUIZL\U 
U]6MTZG]\ 5|DF6 JWFZ[ HMJF D/[ K[P 




8[A, G\ v *PZ 
ULIZL\U U]6MTZ 
 




lAG ;\IMÒT V[SD 
;Z[ZFX
2001-02 9.81 5.87 7.84 1.31 1.49 7.00 3.27
2002-03 13.10 4.52 8.81 1.44 1.25 7.06 3.25
2003-04 8.27 3.56 5.92 1.30 1.61 6.91 3.27
2004-05 7.03 6.15 6.59 2.08 2.12 2.53 2.24
2005-06 4.24 6.76 5.50 3.79 6.66 2.23 4.23
2006-07 3.94 4.84 4.39 6.47 11.39 2.18 6.68
2007-08 5.39 10.01 7.70 9.66 11.64 1.73 7.68
2008-09 14.25 15.63 14.94 10.84 13.34 1.94 8.71
2009-10 12.41 12.11 12.26 7.97 13.14 2.10 7.74
S], 78.44 69.45 73.95 44.86 62.64 33.68 47.06
;Z[ZFX 8.72 7.72 8.22 4.98 6.96 3.74 5.23
s5|Fl%T:YFG o VeIF; C[9/GL ;M0FV[X S\5GLVMGF JFlQF"S VC[JF, JQF" Z__!v_Z YL Z__)v!_f  
 VeIF;GF  ;DU|   ;M0FV[X  V[SDGL ;Z[ZFX = &P$Z 
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8[A, G\Pv *PZP! 
 lUIZL\U U]6MTZ G]\      VGMJF 5lZ1F6 
Source of 
Variation 
SS df MS F P-value F crit 
Rows 197.4106 8 28.20152 2.19 0.066222 2.244398
Columns 100.907 4 25.22675 1.959 0.128351 2.668436
Error 360.5655 28 12.87734       
Total 658.8831 39         
 
 5|:T]T 8[A, G\P *PZP! VF56G[  läDFUL"I ANOVA 5lZ1F6G]\ 5lZ6FD NXF"J[ K[P ;DU| ZLT[ 
HMTF VF\S0FSLI DFlCTL VF56G[ U6TZL SZ[,L lS\DT H[ cc;\XMWGGF ;DIUF/F NZdIFG ;M0F V[X 
S\5GLVMGL lUIZL\U U]6MTZ DF\ SM. O[ZOFZ GYLP cc  Ho VF ptS<5GFG[  8[A,GL D[/J[,L lS\DT ;FY[ 
;ZBFJTF U6TZL SZ[,L lS\DT ZP!) HMJF D/[ K[P HIFZ[ T[GL 8[A, lS\DT ZPZ$ HMJF D/[ K[P VFD VCL\ 
Ho X}gI ptS<5GFGM  l:JSFZ YFI K[P V[8,[ S[ VF56[ J{Sl<5S ptS<5GF H1 cc;\XMWGGF ;DIUF/F 
NZdIFGF ;M0F V[X S\5GLVMGL GF6FSLI V;ZSFZSTFDF\ O[ZOFZ K[ V[8,[ S[lUIZL\U U]6MTZ DF\ O[ZOFZ K[Pcc 
GM  V:JLSFZ YFI K[P 
 HIFZ[ NZ[S S\5GLVMGF ;\XMWGGF ;DIUF/F NZdIFG lUIZL\U U]6MTZ DF\ YI[,F 5lZJT"GM T5F;TF 
X}gI ptS<5GF HO ccGD}GFGL ;M0F V[X S\5GLVM JrR[   lUIZL\U U]6MTZ DF\ SM. H O[ZOFZ GYLPcc T[ 
RSF;TF T[GL U6TZL SZ[,L lS\DT Z*P#$ HMJF D/[ K[P HIFZ[ T[GL 8[A, lS\DT ZP&* K[P VFD4 8[A, lS\DT 
SZTF U6TZL SZ[,L lS\DT JWFZ[ CMJFYL X}gI ptS<5GF H0 :JLSFZFX[ GlC\ T[YL J{Sl<5S   ptS<5GF H1 
ccGD}GFGL ;M0F V[X S\5GLVM JrR[lUIZL\U U]6MTZ DF\ O[ZOFZ K[Pcc GM :JLSFZ YX[P 
8[A, G\Pv *PZPZ 
 lUIZL\U U]6MTZ G]\ V[Ov5lZ1F6  
  Variable 1 Variable 2 
Mean 8.216111 5.228889 
Variance 11.535 5.998717 
Observations 9 9 
df 8 8 
F 1.922911  
P(F<=f) one-tail 0.187068  
F Critical one-
tail 3.438103   
 F 5lZ1F6GL U6TZL 5|:T]T 8[A, G\P *PZPZ äFZF NXF"JJFDF\ VFJL K[P H[ D]HA ;\IMÒT YI[,L 
S\5GLVMGL ;Z[ZFX (PZZ K[P HIFZ[ ;\IMÒT GCL YI[,L S\5GLVMGL ;Z[ZFX 5PZ# K[P VFD YJF 5FK/G]\ 
D]bI SFZ6 HM.V[ TM ;\IMÒT YI[,L S\5GLVMGF lUIZL\U U]6MTZ DF\ VgI W\WFSLI 5|J'l¿GM 56 ;DFJ[X 
YFI K[P lJR,GM HMTF ;\IMÒT YI[,L S\5GLVMG]\  lJR,G ;\IMÒT GlC YI[,L S\5GLVM SZTF JWFZ[ K[P  F 
GL U6TZL SZ[, lS\DT !P)Z HMJF D/[ K[P H[ F GL 8[A, lS\DT #P$$ SZTF VMKL  K[P T[YL X}gI ptS<5GF 
Ho cc ;\IMÒT YI[,L VG[ ;\IMÒT GlC YI[,L S\5GLVM JrR[  lUIZL\U U]6MTZDF\ SM. H O[ZOFZ GYLPcc  
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:JLSFZFX[ \P VG[ T[YL J{Sl<5S ptS<5GF H1  Pcc ;\IMÒT YI[, VG[ ;\IMÒT GCL YI[,L S\5GLVM  JrR[  
lUIZL\U U]6MTZ DF\ O[ZOFZ K[PPcc :JLSFZJFDF\ VFJX[ GCLP\ 
 
*P$P#    l:YZ lD,STGM RMbBF D]<I sNet Worthf ;FY[GF[ U]6MTZ G]\ lJ`,[QF6   
VF U]6MTZ l:YZ lD,STM VG[  RMbBF D]<I (NET WORTH) JrR[GM ;A\W NXF"J[ K[P RMbBF 
D]<IDF\ 5|[OZg; X[ZD}0L4 .lSJ8L X[Z D}0L VG[ VGFDT TYF JWFZFGM ;DFJ[X YFI K[P RMbBF D}<IG[ ALHF 
XaNMDF\ DFl,SLGF E\0M/M 56 SC[ K[P T[YL VF U]6MTZG[ l:YT lD,STM vDFl,SLGF E\0M/GM U]6MTZYL 56 
VM/BL XSFI K[P VF  U]6MTZG]\ DCtJ W\WFDF\ GF6F\G]\ ZMSF6 SZTF ,F\AFUF/FGF ,[6NFZM DF8[ T[GF GF\6FGL 
;,FDTLGL S[8,L JWFZ[ K[ T[ lG6"I SZJFDF\ DNN~5 YFI K[P VF U]6MTZ H[D JWFZ[ T[D ,F\AF UF/FGF\ 
ZMSF6SFZM DF8[ T[GF\ GF6F\GL ;,FDTL JWFZ[ V[D SCL XSFI HIFZ[ VF U]6MTZ VMKM CMI tIFZ[ ,F\AFUF/FGF 
ZMSF6SFZM DF8[ T[GF GF6F\GL ;,FDTL VMKL V[D SCL XSFI SFZ6 S[ XZ[ CM<0ZMGF GF6F\ l:YZ lD,STMDF\ 
VMKF ZMSFI[,F K[ HIFZ[ T[GL RF,] lD,STMDF\ JW] ZMSFI[,F K[P H[ ,F\AFUF/FGF ZMSF6SFZM DF8[ ;FZ]\ G SCL 
XSFIP HIFZ[ l:YZ lD,STM RMbBF D}<I SZTF JWFZ[ CMI tIFZ[ T[ l:YZ lD,STMGL BZLNLDF\ ,F\AFUF/FGF 
ZMSF6MGF GF6F\ ZMSFI[,F CX[ T[D SCL XSFIP ;FDFgI ZLT[ pnMUDF\ ;Z[ZFX _P&5 GM U]6MTZ CMJM HM.V[P 
v (Yard Stick) 
V[8,[ S[ RMbBF D}<IGF &5@ GF6F\ l:YZ lD,STMGL BZLNLDF\ HFI K[P HIFZ[ AFSLGF\ GF6F\ RF,] 
lD,STDF\ JF5ZJFDF\ VFJ[ T[ 5lZl:YlT ;FZL U6L XSFIP 
VF U]6MTZGL U6+L SZJF DF8[ GLR[GF ;]RGM p5IMU SZJFDF\ VFJ[ K[P 
 
l:YZ lD,STMGM         l:YZ lD,STM 
RMbBF D}<I (Net Worth)       =   vvvvvvvvvvvv 
;FY[GM U]6MTZ          RMbB]\ D}<I 
 
5|:T]T 8[A, G\P*P# DF\ VeIF;DF\ ;DFI[,L ;M0F V[; pnMUGL H]NLvH]NL S\5GLVMGL l:YZ lD,ST 
;FY[ RMbBF D}<IGF U]6MTZGL VF\S0FlSI DFlCTL ZH} SZJFDF\ VFJ[, K[ H[ 5{SL 
 
lGZDF S[lDS<; l,lD8[0   
lGZDF S[lDS<; l,lD8[0DF\ l:YZ lD,STGM RMbBF D}<I ;FY[GF U]6MTZGL ;Z[ZFX !P_! HMJF D/[ 
K[P H[ VeIF;GF ;DU| V[SDGL ;Z[ZFX !P)# SZTF ,UEU )_@ VMKL K[P H[ V[D NXF"J[ K[ S[ DFl,SL 
E\0M/GF GF6F\GM p5IMU l:YZ lD,STMGL BZLNLDF\ H SZJFDF\ VFJ[ K[P H[ ,F\AFUF/FGF ,[6NFZM DF8[ ;FZL 
AFAT U6L XSFIP S\5GLV[ VeIF;GF ;DIUF/F NZdIFG JQF" o Z__Zv_# DF\ ;F{YL p\RM U]6MTZ HMJF 
D/[ K[ V[8,[ S[ VF JQF"DF\ ;F{YL JWFZ[ l:YZ lD,STMGL BZLNL Y. K[P H[ BZLNLDF\ DFl,SLGF E\0M/ p5ZF\T 
,F\AFUF/FGL ,MGGM 56 p5IMU SZ[,M HM. XSFIP VF ;DU| ;DIUF/F NZdIFG VF U]6MTZG]\ ;F{YL GLR]\ 
5|DF6 JQF" o Z__)v!_ DF\ _P*_ HM. XSFI K[P VeIF;GF 5|YD JQF"YL VeIF;GF V\l¿D JQF" ;]WLDF\ VF 
U]6MTZG]\ 5|DF6 S|D; 38F0F TZOL HM. XSFI K[ H[ ;FZL AFAT K[P S\5GLGF l:YZ lD,STGM RMbBF D}<IGF 
U]6MTZGL ;Z[ZFX !P_! GL ;ZBFD6LDF\ JQF" o Z__$v_5 GF JQF"DF\ ;Z[ZFX H[8,M H U]6MTZ HMJF D/[ 
K[P[ HIFZ[ JQF" o Z__5v_& YL JQF" o Z__)v!_ VF 5F\R JQFM"DF\ ;Z[ZFX U]6MTZ SZTF VMKM U]6MTZ HMJF 
D/[ K[P HIFZ[ JQF" o Z__!v_Z YL JQF" Z__#v_$ V[D VF +6 JQFM"DF\ ;Z[ZFX U]6MTZ SZTF JWFZ[ 5|DF6 
HMJF D/[ K[P 
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8F8F S[lDS<; l,lD8[0 
8F8F S[lDS<; l,lD8[0DF\ l:YZ lD,STGM RMbBF D]<I ;FY[GM U]6MTZGL VeIF;GF ;DIUF/F 
NZdIFGGL ;Z[ZFXD _P&) K[P H[ VeIF;GF ;DU| V[SDGL ;Z[ZFX !P)# SZTF !PZ( H[8,L VMKL ;Z[ZFX 
NXF"J[ K[ V[8,[ S[ ,UEU !)_@ H[8,L ;Z[ZFX GLRL K[ T[D SCL XSFIP S\5GLDF\ l:YZ lD,STM 5FK/ 
J5ZFTF RMbBF D}<IGF\ GF6F\ H[ VF U]6MTZDF\ NXF"J[, VFNX" 5|DF6 _P&5 H[8,F H SCL XSFIP VeIF;GF 
;DU|  V[SDDF\ 8F8F S[lDS<; l,lD8[0 V[S H V[JL S\5GL K[ H[ VFNX" 5|DF6GL ;FY[ ZC[ K[ V[8,[ S[ ;Z[ZFX 
RMbBF D}<IGF GF6F\ _P&) l:YZ lD,STM 5FK/ JF5ZJFDF\ VFJ[ K[ HIFZ[ AFSLGF _P#! RF,]\ lD,STM 
5FK/ JF5ZJFDF\ VFJ[ K[ T[D SCL XSFIP VeIF;GF ;DIUF/F NZdIFG VF U]6MTZG]\ ;F{YL VMK]\ 5|DF6 
VeIF;GF\ V\l¿D JQF" o Z__)v!_ DF\ _P#) HMJF D/[ K[P HIFZ[ ;F{YL JWFZ[ 5|DF6 VF U]6MTZG]\ 
VeiFF;GF 5|YD JQF" o Z__!v_Z DF\ !P!5 HMJF D/[ K[ H[YL V[D SCL XSFI S[ l:YZ lD,STGM RMbBF 
D}<I ;FY[GF U]6MTZG]\ 5|DF6 VeIF;GF 5|YD JQF" o Z__!v_Z YL VeIF;GF Vl¿D JQF" o Z__)v!_ 
NZdIFG S|D; 38F0M NXF"J[ K[P VeIF;GF ;DIUF/F NZdIFG VF U]6MTZGL ;Z[ZFX _P&) GL ;ZBFD6L V[ 
JQF" o Z__5v_& YL JQF" o Z__)v!_ NZdIFG VF U]6MTZ VMKM HMJF D/[ K[P HIFZ[ VeIF;GF 5|YD 
RFZ JQF" V[8,[ S[ JQF" o Z__!v_Z YL Z__$v_5 NZdIFG VF U]6MTZG]\ 5|dFF6 ;Z[ZFX U]6MTZ SZTF JWFZ[ 
HMJF D/[ K[P 
 
8[A, G\  v *P# 
l:YZ lD,STGM RMbBF D]<I (Net Worth) ;FY[GF[ U]6MTZ 




lAG ;\IMÒT V[SD 
;Z[ZFX
2001-02 1.43 1.15 1.29 1.68 1.67 6.91 3.42
2002-03 1.49 1.02 1.26 1.50 1.64 7.22 3.45
2003-04 1.25 0.86 1.06 1.34 1.50 7.35 3.40
2004-05 1.01 0.75 0.88 1.23 1.52 5.04 2.60
2005-06 0.85 0.68 0.77 1.38 1.29 7.15 3.27
2006-07 0.84 0.59 0.72 1.34 2.06 4.64 2.68
2007-08 0.74 0.38 0.56 1.87 1.92 6.97 3.59
2008-09 0.74 0.40 0.57 2.19 1.67 -2.04 0.61
2009-10 0.70 0.37 0.54 1.71 1.71 -0.89 0.84
S], 9.05 6.20 7.63 14.24 14.98 42.35 23.86
;Z[ZFX 1.01 0.69 0.85 1.58 1.66 4.71 2.65
s5|Fl%T:YFG o VeIF; C[9/GL ;M0FV[X S\5GLVMGF JFlQF"S VC[JF, JQF" Z__!v_Z YL Z__)v!_f  
 VeIF;GF  ;DU|   ;M0FV[X  V[SDGL ;Z[ZFX = !P)# 
 
W|F\UW|F S[lDS<; JS"; l,lD8[0  
W|F\UW|F S[lDS<; JS"; l,lD8[0DF\ VeIF;GF ;DIUF/F NZdIFG l:YZ lD,STGM RMbBF D}<I ;FY[GF 
U]6MTZGL ;Z[ZFX !P5( HMJF D/[ K[P H[ VeIF;GF ;DU| V[SDGMGL ;Z[ZFX !P)# SZTF Z_@ H[8,L 
VMKL K[ VF  S\5GL 56 VeIF;GF JQF" NZdIFG l:YZ lD,STMGL BZLNL VG[ HF/J6L DF8[GF GF6F\ DFl,SL 
5|SZ6v* o GF6F\SLI DF/BFG]\ lJ`,[QF6  
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E\0M/ p5ZF\T ,FAF\UF/FGL ,MGDF\YL D[/JJFDF\ VFJTF CX[P H[ ,FAF\UF/FGF ZMSF6SFZM DF8[ ;FZL AFAT 
U6L XSFIP VeIF;GF ;DIUF/F NZdIFG VF U]6MTZG]\ ;F{YL p\R]\ 5|DF6 JQF" o Z__(v_) DF\ ZP!) HMJF 
D/[ K[P HIFZ[ ;F{YL GLR]\ 5|DF6 JQF" o Z__$v_5 DF\ !PZ# HMJF D/[ K[P VeIF;GF ;DIUF/F NZdiFG VF 
U]6MTZG]\ 5|DF6 JWFZMv38F0M NXF"J[ K[P VeIF;GF ;DIUF/F NZdiFG l:YZ lD,STGM RMbBF D}<I ;FY[GF 
U]6MTZGL ;Z[ZFX !P5( HMJF D/[ K[P H[GL ;ZBFD6LV[ JQF" oZ__!v_Z VG[ JQF" o Z__*v_( YL 
Z__)v!_ V[D S], RFZ JQFM"DF\ VF U]6MTZG]\ 5|DF6 JWFZ[ HMJF D/[ K[P HIFZ[ VF U]6MTZG]\ VMK]\ 5|DF6    
JQF" o Z__Zv_# YL Z__&v_* V[D 5F\R JQFM"DF\ HMJF D/[ K[P 
 
U]HZFT C[JL S[lDS<; l,lD8[0 
U]HZFT C[JL S[lDS<; l,lD8[0DF\ VeIF;GF ;DIUF/F NZdIFG l:YZ lD,STGM RMbBF D}<I ;FY[GF 
U]6MTZGL ;Z[ZFX !P&& HMJF D/[ KP[ H[ VeIF;GF ;DU| V[SDMGL ;Z[ZFX !P)# SZTF ,UEU !5@ 
H8[,L VMKL K[P U]HZFT C[JL S[lDS<; l,lD8[0DF\ DFl,SL E\0M/GL 5}ZL ZSD T[ p5ZF\T JWFZFGF &&@ ZSD 
,FAF\UF/FGL ,MGDF\YL ,.G[ l:YZ lD,STMGL BZLNL VG[ HF/J6L 5FK/ JF5ZJFDF\ VFJ[ K[P VeIF;GF 
;DIUF/F NZdIFG VF U]6MTZGL ;Z[ZFX !P&& HMJF D/[ K[P H[GL ;ZBFD6LV[ JQF" o Z__Zv_# YL JQF" o 
Z__5v_& V[D RFZ JQFM"DF\ VF U]6MTZG]\ 5|DF6 VMK]\ HMJF D/[ K[P HIFZ[ JQF" Z__!v_Z VG[ JQF" o 
Z__&v_* YL Z__)v!_ V[D S], 5F\R JQFM"DF\ VF U]6MTZG]\ 5|DF6 ;Z[ZFX U]6MTZ SZTF JWFZ[ HMJF D/[ 
K[P VeIF;GF ;DIUF/F NZdIFG VF U]6MTZG]\ ;F{YL p\R] 5|DF6 JQF" o Z__&v_* DF\ ZP_& HMJF D/[ K[P 
HIFZ[ ;F{YL GLR]\ 5|DF6 JQF" o Z__5v_& DF\ !PZ) HMJF D/[ K[P 
 
T]TSMZL V,S,L VG[ S[lDS<; l,lD8[0  
T]TSMZL V,S,L VG[ S[lDS<; l,lD8[0DF\ VeIF;GF ;DIUF/F NZdIFG l:YZ lD,STGM RMbBF 
D}<I ;FY[GM U]6MTZGL ;Z[ZFX ;DU| V[SDM SZTF ;F{YL JWFZ[ $P*! HMJF D/[ K[ H[ VeIF;GF ;DU| 
V[SDMGL ;Z[ZFX !P)# SZTF ,UEU !$_ @ JW] K[ V[D SCL XSFI S[ VeIF;GF ;M0F V[; V[SDMGL 
;Z[ZF; VF S\5GLGF B]A p\RF U]6MTZG[ ,LW[ ;DU| V[SDMGL ;Z[ZF; p\RL U. K[ T[D SCL XSFIP VF S\5GL 
l:YZ lD,STMGL BZLNL VG[ HF/J6L 5FK/ DFl,SL E\0M/GM 5]Z[5]ZM p5IMU SZJFDF\ VFJ[ K[P T[ p5ZF\T 
,F\AFUF/FGL ,MGGM #__@ p5IMU SZ[ K[P VeIF;GF ;DIUF/F NZdIFG VF U]6MTZG]\ ;F{YL p\R] 5|DF6 
JQF" o Z__#V_$ DF\ *P#5 HM. XSFI K[P HIFZ[ ;F{YL GLR]\ 5|DF6 JQF" o Z__(v_) DF\ ZP_$ HMJF D/[ 
K[ VeIF;GF ;DIUF/F NZdIFGGL VF U]6MTZGL ;Z[ZFX $P*! HMJF D/[ K[P H[GL ;ZBFD6LV[ JQF" 5|YD 
JQF"  o Z__!v_Z YL JQF" o Z__5v_& V[D 5F\R JQFM"DF\ VF U]6MTZG]\ 5|DF6 ;Z[ZF; SZTF JWFZ[ HMJF D/[ 
K[P HIFZ[ JQF" o Z__&v_* YL Z__)v!_ V[D RFZ JQFM"DF\ ;Z[ZF; U]6MTZ SZTF VMK]\ 5|DF6 HMJF D/[ 
K[P   
 
;\IMÒT YI[, VG[  ;\IMÒT GCL YI[,L S\5GLVMG]\  lJ`,[QF6o 
8[A, G\ v *P# DF\ NXF"J[,L VF\S0FSLI DFlCTL HMTF SCL XSFI S[ VeIF;DF\ ;DFJFI[,L 5F\R 
S\5GLVM 5{SL lGZDF S[lDS<; l,lD8[0 VG[ 8F8F S[lDS<; l,lD8[0 VF A\G[ S\5GLVM ;\IMÒT S\5GLVM K[P 
HIFZ[ 3|F\UW|F S[lDS<; JS"; l,lD8[0 (DCW) ,U]HZFT C[JL S[lDS<; l,lD8[0 (GHCL)   VG[ T]lTSMZLG 
V,S,L VG[ S[lDS<; l,lD8[0 (TAC) V[ lAG ;\IMÒT S\5GL K[P ;\IMÒT S\5GLVMDF\ l:YZ lD,STGM 
RMbBF D}<I ;FY[GM U]6MTZ  G]\ lJ`,[QF6 HM.V[ TM VF S\5GLVMV[ VeIF;GF ;DIUF/M JQF" Z__!v_Z YL 
Z__)v!_ NZdIFG ;Z[ZFX _P(5 l:YZ lD,STGM RMbBF D}<I ;FY[GM U]6MTZ HMJF D/[ K[P H[GL 
5|SZ6v* o GF6F\SLI DF/BFG]\ lJ`,[QF6  
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;ZBFD6LV[ JQF"[  Z__5v_& YL JQF" Z__)v!_ ;]WL  ;Z[ZFX l:YZ lD,STGM RMbBF D}<I ;FY[GM 
U]6MTZ SZTF\ VF JQFM"DF\  l:YZ lD,STGM  RMbBF D}<I ;FY[GM U]6MTZ VMKF[ HMJF D/[ K[P  HIFZ[  AFSLGF 
JQF"  Z__!v_Z  YL Z__$v_5 GF JQFM"DF\ ;Z[ZFX l:YZ lD,STGM RMbBF D}<I ;FY[GM U]6MTZ  G]\  5|DF6 
JWFZ[ HMJF D/[ K[P 
 VF H 5|DF6[ lAG ;\IMÒT S\5GLVMG]\ VeIF;GF ;DIUF/F JQF" Z__!v_Z YL JQF" Z__)v!_ 
NZdIFGG]\ ;Z[ZFX l:YZ lD,STGM RMbBF D}<I ;FY[GM U]6MTZ ZP&5 HMJF D/[ K[P H[GL ;ZBFD6LV[  JQF" 
Z__$v_5  VG[  Z__(v_) YL JQF" Z__)v!_  ;]WL ;Z[ZFX l:YZ lD,STGM RMbBF D}<I ;FY[GM 
U]6MTZ SZTF VF JQFM"G]\ lUIZL\U U]6MTZ VMKF[ HMJF D/[ K[P HIFZ[ AFSLGF JQF" Z__!v_Z YL Z__#v_$ 
VG[  Z__5v_& YL JQF" Z__*v_( GF JQFM"DF\ ;Z[ZFX l:YZ lD,STGM RMbBF D}<I ;FY[GM U]6MTZ SZTF 
VF JQFM" G]\  l:YZ lD,STGM RMbBF D}<I ;FY[GM U]6MTZ G]\ 5|DF6 JWFZ[ HMJF D/[ K[P 
 
8[A, G\Pv *P#P! 
 l:YZ lD,STGM RMbBF D}<I ;FY[GM U]6MTZ G]\      VGMJF 5lZ1F6 
Source of 
Variation 
SS df MS F P-value F crit 
Rows 23.36616 8 2.92077 1.0941 0.392575 2.244398
Columns 92.61117 4 23.15279 8.6728 7.36E-05 2.668436
Error 85.42695 32 2.669592       
Total 201.4043 44         
 
 5|:T]T 8[A, G\P *P#P! VF56G[  läDFUL"I ANOVA 5lZ1F6G]\ 5lZ6FD NXF"J[ K[P ;DU| ZLT[ 
HMTF VF\S0FSLI DFlCTL VF56G[ U6TZL SZ[,L lS\DT H[ cc;\XMWGGF ;DIUF/F NZdIFG ;M0F V[X 
S\5GLVMGL l:YZ lD,STGM RMbBF D}<I ;FY[GM U]6MTZ DF\ SM. O[ZOFZ GYLP cc  Ho VF ptS<5GFG[  
8[A,GL D[/J[,L lS\DT ;FY[ ;ZBFJTF U6TZL SZ[,L lS\DT !P_) HMJF D/[ K[P HIFZ[ T[GL 8[A, lS\DT 
ZPZ$ HMJF D/[ K[P VFD VCL\ Ho X}gI ptS<5GFGM  l:JSFZ YFI K[P V[8,[ S[ VF56[ J{Sl<5S ptS<5GF 
H1 cc;\XMWGGF ;DIUF/F NZdIFGF ;M0F V[X S\5GLVMGL GF6FSLI V;ZSFZSTFDF\ O[ZOFZ K[ V[8,[ S[ l:YZ 
lD,STGM RMbBF D}<I ;FY[GM U]6MTZ DF\ O[ZOFZ K[Pcc GM  V:JLSFZ YFI K[P 
 HIFZ[ NZ[S S\5GLVMGF ;\XMWGGF ;DIUF/F NZdIFG l:YZ lD,STGM RMbBF D}<I ;FY[GM U]6MTZ 
DF\ YI[,F 5lZJT"GM T5F;TF X}gI ptS<5GF HO ccGD}GFGL ;M0F V[X S\5GLVM JrR[   l:YZ lD,STGM RMbBF 
D}<I ;FY[GM U]6MTZ DF\ SM. H O[ZOFZ GYLPcc T[ RSF;TF T[GL U6TZL SZ[,L lS\DT (P&* HMJF D/[ K[P 
HIFZ[ T[GL 8[A, lS\DT ZP&* K[P VFD4 8[A, lS\DT SZTF U6TZL SZ[,L lS\DT JWFZ[ CMJFYL X}gI ptS<5GF 
H0 :JLSFZFX[ GlC\ T[YL J{Sl<5S   ptS<5GF H1 ccGD}GFGL ;M0F V[X S\5GLVM JrR[l:YZ lD,STGM RMbBF 
D}<I ;FY[GM U]6MTZ DF\ O[ZOFZ K[Pcc GM :JLSFZ YX[P 
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8[A, G\P v *P#PZ 
l:YZ lD,STGM RMbBF D}<I ;FY[GM U]6MTZ G]\ V[Ov5lZ1F6  
  Variable 1 Variable 2 
Mean 0.847222 2.650741 
Variance 0.085957 1.31308 
Observations 9 9 
df 8 8 
F 0.065462  
P(F<=f) one-tail 0.000429  
F Critical one-
tail 0.290858   
 
 F 5lZ1F6GL U6TZL 5|:T]T 8[A, G\P *P#PZ äFZF NXF"JJFDF\ VFJL K[P H[ D]HA ;\IMÒT YI[,L 
S\5GLVMGL ;Z[ZFX _P(5 K[P HIFZ[ ;\IMÒT GCL YI[,L S\5GLVMGL ;Z[ZFX ZP&5 K[P VFD YJF 5FK/G]\ 
D]bI SFZ6 HM.V[ TM ;\IMÒT YI[,L S\5GLVMGF l:YZ lD,STGM RMbBF D}<I ;FY[GM U]6MTZ DF\ VgI 
W\WFSLI 5|J'l¿GM 56 ;DFJ[X YFI K[P lJR,GM HMTF ;\IMÒT YI[,L S\5GLVMG]\  lJR,G ;\IMÒT GlC 
YI[,L S\5GLVM SZTF VMK] HMJF D/[  K[P  F GL U6TZL SZ[, lS\DT _P_& HMJF D/[ K[P H[ F GL 8[A, 
lS\DT _PZ) SZTF VMKL  K[P T[YL X}gI ptS<5GF Ho cc ;\IMÒT YI[,L VG[ ;\IMÒT GlC YI[,L S\5GLVM 
JrR[  l:YZ lD,STGM RMbBF D}<I ;FY[GM U]6MTZ DF\ SM. H O[ZOFZ GYLPcc  :JLSFZFX[P  VG[ T[YL J{Sl<5S 
ptS<5GF H1  Pcc ;\IMÒT YI[, VG[ ;\IMÒT GCL YI[,L S\5GLVM  JrR[  l:YZ lD,STGM RMbBF D}<I 
;FY[GM U]6MTZ DF\ O[ZOFZ K[PPcc :JLSFZJFDF\ VFJX[ GCLP\ 
 
*P$P$ jIFH VFJZ6 U]6MTZG]\ lJ`,[QF6 
 jIFH VFJZ6 U]6MTZ V[8,[ lJX[QF SCL GlC 5Z\T] S\5GL äFZF JQFM"JQF" R}SJFTF l0A[gRZ S[ ,MGGL 
jIFHGL ZSD H[ T[ JQF"GF\ GOFDF\YL S[8,[ V\X[ AFN D/L XS[ K[ S[ S\5GL T[ R}SJJF ;1FD K[ T[ V\U[GL DFlCTLP 
zL lA|UFD GF H6FjIF D]HA jIFH VFJZ6 U]6MTZ D[/JJF DF8[ jIFH VG[ SZJ[ZF 5C[,FGF\ GOFG[ (EBIT) 
jIFH J0[ EF\UJFDF\ VFJ[ K[P VF U]6MTZG]\ 5|DF6 H[8,]\ p\R] T[8,L S\5GLGL jIFH AMH ;FD[GL GOF SDFJJFGL 
XlST JWFZ[ T[D ;FlAT YFI K[P l0A[gRZ CM<0Z S[ ,MG U|C6 SZGFZG[ H[ jIFH R}SJJF 5F+ YFI K[ T[GL 
;FD[ S\5GL NZ JQF[" jIFH VG[ SZJ[ZF 5C[,FGM S[8,M GOM 5|F%T SZ[, K[ T[G]\ DF5 V[8,[ jIFH VFJZ6 
U]6MTZP HM S\5GLGL GOFSFZSTF 38[ TM VF U]6MTZ 56 38[ K[P VYJF TM S\5GLGL VFJS SZTF R}SJJF 5F+  
jIFHGL ZSD JWFZ[ CMI V[JF ;\HMUMDF\ 56 VF U]6MTZ GLR] 5|DF6 NXF"J[ K[P HIFZ[ S\5GLDF\ jIFH 
VFJZ6G]\ U]6MTZG]\ 5|DF6 B]A p\R] CMI tIFZ[ V[D DFGL XSFI S[ S\5GL jIFH JF/FVMGF p5IMUGF 51FDF\ 
GYL VG[ 5lZ6FD[ T[GM ,FE S\5GLGF X[Z CM<0ZMG[ D/L XS[ GCL\P H[GL U6TZL GLR[GF pNFCZ6 äFZF VF5L 
XSFIP 




NFPT SZJ[ZF VG[ jIFH 5C[,FGM GOM JQF" Z__)v!_ DF\ 
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 $_4___ ´ #_4___ SZ ´ !_4___ jIFH = S], ~FP (_4___ 
 JQF" Z_!_v!! DF\ 
 &_4___ ´ $_4___ SZ ´ !_4___ jIFH = S], ~FP !4!_4___ 







Z_!_v!! GM U6] MTZ !!
!_4___
= =  
 GOF SFZSTFGM VF U]6MTZ 56 ;\TMQFSFZS 5lZl:YlT NXF"J[ K[P jIFH SZTF GOFG]\ 5|DF6 UIF JQF[" ( 
U6] CT] T[ RF,] JQF[" JWLG[ !! U6] YI] K[P 
 ;M0F V[X pnMUDF\ ;DFJFI[,L S\5GLVMGF\ jIFH VFJZ6 U]6MTZGL DFlCTL 5|:T]T 8[A, G\AZ *P$ 
DF\ NXF"J[,L K[P 
 
lGZDF S[lDS<; l,lD8[0 
 lGZDF S[lDS<; l,lD8[0DF\ jIFH VFJZ6 U]6MTZGL ;Z[ZFX (P5$ HMJF D/[ K[P ;M0F V[X 
pnMUGF jIFH VFJZ6 U]6MTZGL ;Z[ZFX SZTF\ p\R]\ 5|DF6 NXF"J[ K[P S\5GLGF VF U]6MTZGL ;Z[ZFXGL 
;ZBFD6LV[ JQF" Z__#v_$ YL JQF" Z__&v_* NZdIFG jIFH VFJZ6 U]6MTZ p\R] 5|DF6 NXF"J[ K[P 
VeIF;GF ;DIUF/F NZdIFG JQF" Z__5v_&DF\ ;F{YL p\RM jIFH U]6MTZ !(P!# HMJF D/[ K[P H[ JQF"DF\ 
S\5GLDF\ jIFH VG[ SZJ[ZF 5C[,FGF\ GOFGL ;ZBFD6LV[ jIFHG]\ 5|DF6 36]\ VMK] CX[P JQF" Z__!v_Z DF\ 
S\5GLGM jIFH VFJZ6 U]6MTZ #P*# H[8,] GLR] 5|DF6 NXF"J[ K[P S\5GLGF VF U]6MTZGL ;Z[ZFX SZTF\ JQF" 
Z__!v_Z YL Z__Zv_# VG[ JQF" Z__*v_( YL Z__)v!_ DF\ jIFH VFJZ6 U]6MTZ GLR]\ 5|DF6 
NXF"J[ K[P HIFZ[ VeIF;GF\ VgI JQFM"DF\ VF U]6MTZ ;Z[ZFX SZTF\ p\RF HM. XSFI K[P 
 
8F8F S[lDS<; l,lD8[0 
 8F8F S[lDS<; l,lD8[0 (TATA) DF\ jIFH VFJZ6 U]6MTZ ;Z[ZFX )P&( NXF"J[ K[P H[ VeIF;DF\ 
;DFJFI[,L S\5GLVMGL ;ZBFD6LDF\ ;F{YL p\RL ;Z[ZFX K[P ;M0F V[X pnMUGF jIFH VFJZ6 U]6MTZGL 
;Z[ZFX 5P!# SZTF\ S\5GLGM VF U]6MTZ $P55 H[8,]\ p\R] D}<I NXF"J[ K[P ALÒ ZLT[ SCLV[ TM ;M0F V[X 
pnMUDF\ jIFH VFJZ6 U]6MTZGL ;Z[ZFX SZTF\ S\5GLGL ;Z[ZFX ,UEU )_@ H[8,L p\RL HMJF D/[ K[P 
S\5GLGF VF U]6MTZGL ;Z[ZFX SZTF\ JQF" Z__!v_Z YL Z__#v_$ VG[ JQF" Z__(v_) YL Z__)v!_ 
DF\ jIFH VFJZ6 U]6MTZ GLR]\ 5|DF6 NXF"J[ K[P HIFZ[ VeIF;GF ;DIUF/F NZdIFG JQF" Z__$v_5 YL 
Z__*v_(GF\ ;DIUF/F NZdIFG S\5GLGM VF U]6MTZ ;Z[ZFX SZTF\ 36]\ p\R] 5|DF6 NXF"J[ K[P T[DF\ 56 JQF" 
Z__*v_(DF\ S\5GLGM VF U]6MTZ ;F{YL p\R] 5|DF6 !(P)! NXF"J[ K[P HIFZ[ VFWFZ JQF"DF\ S\5GLGM VF 
U]6MTZ ;F{YL GLR] 5|DF6 ZP*Z NXF"J[ K[P H[GM VY" V[D SCL XSFI S[ S\5GLGL VF JQF"DF\ VFJS SDFJJFGL 
XlST VeIF;GF VgI JQF" SZTF\ GA/L ZCL K[P 
 
W|F\UW|F S[lDS<; JS"; l,lD8[0 
H[ D]HA W|F\UW|F S[lDS<; JS"; l,lD8[0DF\ jIFH VFJZ6 U]6MTZ ;Z[ZFX #P&( HMJF D/[ K[P H[GM 
VY" V[D SCL XSFI S[ S\5GLGF jIFH VG[ SZJ[ZF 5C[,FGF GOF SZTF\ S\5GLGF jIFHG]\ 5|DF6 ,UEU +LHF 
EFUG]\ K[P ;M0F V[X pnMUDF\ jIFH U]6MTZGL ;Z[ZFX 5P!# GL ;ZBFD6LV[ S\5GLGM jIFH VFJZ6 
U]6MTZ GLRL ;Z[ZFX NXF"J[ K[P VeIF;GF ;DIUF/F NZdIFG ;F{YL p\RM jIFH VFJZ6 U]6MTZ JQF" 
5|SZ6v* o GF6F\SLI DF/BFG]\ lJ`,[QF6  
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Z__$v_5 DF\ &P!_ HMJF D/[ K[P H[ V[D NXF"J[ K[ S[ S\5GLGM jIFH VG[ SZJ[ZF 5C[,FGM GOM R}SJ[, 
jIFHGL ZSD SZTF 36M JWFZ[ K[P HIFZ[ JQF" Z__(v_) DF\ S\5GLGM VF U]6MTZ !P&_ HMJF D/[ K[P V[8,[ 
S[ S\5GLGL jIFH VG[ SZJ[ZF 5C[,FGL SDF6L VeIF;GF VgI JQF"GL ;ZBFD6LV[ ;F{YL VMKL CX[P S\5GLGF 
jIFH VFJZ6 U]6MTZGL ;Z[ZFX #P&(GL ;ZBFD6LV[ VeIF;GF 5|YD A[ JQFM"DF\ VG[ V\lTD A[ JQFM"DF\ 
jIFH VFJZ6 U]6MTZ GLR] 5|DF6 NXF"J[ K[P HIFZ[ VeIF;GF\ VgI JQFM"DF\ VF U]6MTZ ;Z[ZFX SZTF\ p\RF 
HM. XSFI K[P 
 
U]HZFT C[JL S[lDS<; l,lD8[0 
U]HZFT C[JL S[lDS<; l,lD8[0DF\ (GHCL) S\5GLGF jIFH VFJZ6 U]6MTZGL ;Z[ZFX $P_$ HMJF 
D/[ K[P;M0F V[X pnMUDF\ jIFH U]6MTZGL ;Z[ZFX 5P!# GL ;ZBFD6LV[ S\5GLGM jIFH VFJZ6 U]6MTZ 
GLRL ;Z[ZFX NXF"J[ K[P VFWFZ JQF"DF\ S\5GLGM VF U]6MTZ ZP&( D}<I NXF"J[ K[P tIFZAFNGF  
 JQFM"DF\ S\5GLGM VF U]6MTZ lDz J,6 NXF"J[ K[P S\5GL JQF" Z__5v_&DF\ (P!& H[8,M ;F{YL p\RM jIFH 
VFJZ6 U]6MTZD[/JJFDF\ ;O/ ZCL K[P HIFZ[ JQF" Z__)v!_DF\ S\5GLGM VF U]6MTZ ;F{YL GLR]\ ZP!$ 
5|DF6 NXF"J[ K[P S\5GLGF jIFH VFJZ6 U]6MTZGL ;Z[ZFX VeIF;GF ;DIUF/FGL ;Z[ZFX SZTF\ p\RM HM. 
XSFI K[P 
 
8[A, G\ v *P$ 
jIFH VFJZ6 U]6MTZ 
lGZDF 8F8F 0LP;LP0A<I]P ÒPV[RP;LPV[,P 8LPV[P;LP 
JQF" 
;\IMÒT\ YI[, V[SD 
;Z[ZFX 
lAG ;\IMÒT V[SD 
;Z[ZFX
2001-02 3.73 2.72 3.23 2.05 2.68 -0.04 1.56
2002-03 4.59 3.65 4.12 2.79 3.37 0.93 2.36
2003-04 9.60 6.59 8.10 4.41 3.64 0.93 2.99
2004-05 11.38 16.37 13.88 6.10 4.74 -0.51 3.44
2005-06 18.13 14.87 16.50 4.07 8.16 0.21 4.15
2006-07 11.74 15.21 13.48 4.18 5.88 1.89 3.98
2007-08 7.62 18.91 13.27 4.50 3.36 -0.11 2.58
2008-09 3.90 4.91 4.41 1.60 2.40 -2.70 0.43
2009-10 6.14 3.86 5.00 3.42 2.14 -3.11 0.82
S], 76.83 87.09 81.96 33.12 36.37 -2.51 22.33
;Z[ZFX 8.54 9.68 9.11 3.68 4.04 -0.28 2.48
s5|Fl%T:YFG o VeIF; C[9/GL ;M0FV[X S\5GLVMGF JFlQF"S VC[JF, JQF" Z__!v_Z YL Z__)v!_f  
 VeIF;GF  ;DU|   ;M0FV[X  V[SDGL ;Z[ZFX = 5P!# 
 
T]lTSMlZG V,S,L V[g0 S[lDS<; l,lD8[0 
 T]lTSMlZG V,S,L V[g0 S[lDS<; l,lD8[0DF\ (TAC) jIFH VFJZ6 U]6MTZ 36FBZF JQFM"DF\ 
GSFZFtDS D}<I NXF"J[ K[P VF p5ZF\T S\5GLGF VeIF;GF ;DIUF/F NZdIFGGF jIFH VFJZ6 U]6MTZGL 
;Z[ZFX v_PZ( H[8,] k6 D}<I NXF"J[ K[P T[G]\ VY"38G V[D SCL XSFI S[ VeIF;GF ;DIUF/F NZdIFG 
S\5GL V5JFN ~5 JQFM"G[ AFN SZTF jIFH H[8,M GOM SDFJJFDF\ 56 ;O/ Y. XSL GYLP 8[A, G\P *P$DF\ 
5|SZ6v* o GF6F\SLI DF/BFG]\ lJ`,[QF6  
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S\5GLGF jIFH VFJZ6 U]6MTZGL VF\S0FlSI DFlCTL HM.V[ TM VeIF;GF V\lTD +6 JQFM"DF\ S\5GLGF jIFH 
VG[ SZJ[ZF 5C[,FGF\ GOF SZTF\ jIFHG]\ 5|DF6 36]\ p\R] HMJF D/[ K[P JQF" Z__&v_* DF\ S\5GL R}SJ[, jIFH 
SZTF\ ,EUE AD6M GOM SDFJJFDF\ S\5GL ;O/ ZCL K[P jIFHGL ;ZBFD6LDF\ JW] GOM SDFJJFDF\ JQF" 
Z__Zv_#4 Z__#v_$4 Z__5v_& VG[ JQF" Z__&v_* GM OF/M lJX[QF HMJF D/[ K[P HIFZ[ S\5GLGF\ 
VeIF;GF S], ) JQFM"DF\ VgI 5F\R JQF"DF\ S\5GL jIFHGL ZSD SZTF\ 56 VMKM GOM D[/JL XS[ K[P ;M0F V[X 
pnMUGL jIFH VFJZ6 U]6MTZGL ;Z[ZFX 5P!# H[8,L GLRL VFJJFG]\ V[S SFZ6 VF S\5GLGL VMKL 
GOFSFZSTF\ 56 U6L XSFIP 
 
;\IMÒT YI[, VG[  ;\IMÒT GCL YI[,L S\5GLVMG]\  lJ`,[QF6 
8[A, G\Pv *4$ DF\ NXF"J[,L VF\S0FSLI DFlCTL HMTF SCL XSFI S[ VeIF;DF\ ;DFJFI[,L 5F\R 
S\5GLVM 5{SL lGZDF S[lDS<; l,lD8[0 VG[ 8F8F S[lDS<; l,lD8[0 VF A\G[ S\5GLVM ;\IMÒT S\5GLVM K[P 
HIFZ[ 3|F\UW|F S[lDS<; JS"; l,lD8[0 (DCW) ,U]HZFT C[JL S[lDS<; l,lD8[0 (GHCL)   VG[ T]lTSMZLG 
V,S,L VG[ S[lDS<; l,lD8[0 (TAC) V[ lAG ;\IMÒT S\5GL K[P ;\IMÒT S\5GLVM DF\ jIFH VFJZ6 
U]6MTZ G]\ lJ`,[QF6 HM.V[ TM VF S\5GLVMV[ VeIF;GF ;DIUF/M JQF" Z__!v_Z YL Z__)v!_ 
NZdIFG ;Z[ZFX )P!! jIFH VFJZ6 U]6MTZ HMJF D/[ K[P H[GL ;ZBFD6LV[ 5|YD  JQF" Z__!v_Z YL 
JQF"  Z__#v_$ VG[  JQF" Z__(v_) YL JQF"  Z__)v!_ ;]WL  ;Z[ZFX jIFH VFJZ6 U]6MTZ SZTF\ VF 
JQFM"DF\  jIFH VFJZ6 U]6MTZ VMK] HMJF D/[ K[P HIFZ[  AFSLGF JQF   Z__$v_5 YL Z__*v_( GF 
JQFM"DF\  ;Z[ZFX jIFH VFJZ6 U]6MTZ SZTF VF JQFM" G]\\  jIFH VFJZ6 U]6MTZ G]\  5|DF6 JWFZ[ HMJF D/[ 
K[P 
 VF H 5|DF6[ lAG ;\IMÒT S\5GLVMG]\ VeIF;GF ;DIUF/F JQF" Z__!v_Z YL JQF" Z__)v!_ 
NZdIFG G]\ ;Z[ZFX jIFH VFJZ6 U]6MTZ  ZP$( HMJF D/[ K[P H[GL ;ZBFD6LV[ 5|YD JQF" Z__!v_Z   
YL JQF" Z__Zv_# VG[  JQF" Z__(v_) YL JQF"  Z__)v!_  ;]WL ;Z[ZFX jIFH VFJZ6 U]6MTZ SZTF 
VF JQFM"G]\ jIFH VFJZ6 U]6MTZ VMK] HMJF D/[ K[P HIFZ[ AFSLGF JQF" Z__#v_$ YL Z__*v_( GF JQFM" 
DF\ ;Z[ZFX jIFH VFJZ6 U]6MTZ SZTF VF JQFM" G]\  jIFH VFJZ6 U]6MTZG]\ 5|DF6 JWFZ[ HMJF D/[ K[P 
 
8[A, G\Pv*P$P! 
jIFH VFJZ6 U]6MTZ G]\  VGMJF 5lZ1F6 
Source of 
Variation 
SS df MS F P-value F crit 
Rows 305.8385 8 38.22982 4.3984 0.001149 2.244398
Columns 583.3963 4 145.8491 16.78 1.65E-07 2.668436
Error 278.1343 32 8.691695       
Total 1167.369 44         
 
 5|:T]T 8[A, G\P *P$P! VF56G[  läDFUL"I ANOVA 5lZ1F6G]\ 5lZ6FD NXF"J[ K[P ;DU| ZLT[ 
HMTF VF\S0FSLI DFlCTL VF56G[ U6TZL SZ[,L lS\DT H[ cc;\XMWGGF ;DIUF/F NZdIFG ;M0F V[X 
S\5GLVMGL jIFH VFJZ6 U]6MTZ DF\ SM. O[ZOFZ GYLP cc  Ho VF ptS<5GFG[  8[A,GL D[/J[,L lS\DT ;FY[ 
;ZBFJTF U6TZL SZ[,L lS\DT $P$_ HMJF D/[ K[P HIFZ[ T[GL 8[A, lS\DT ZPZ$ HMJF D/[ K[P VFD VCL\ 
Ho X}gI ptS<5GFGM  Vl:JSFZ YFI K[P V[8,[ S[ VF56[ J{Sl<5S ptS<5GF H1 cc ;\XMWGGF ;DIUF/F 
5|SZ6v* o GF6F\SLI DF/BFG]\ lJ`,[QF6  
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NZdIFGF ;M0F V[X S\5GLVMGL GF6FSLI V;ZSFZSTFDF\ O[ZOFZ K[ V[8,[  S[   jIFH VFJZ6 U]6MTZ DF\ 
O[ZOFZ K[Pcc GM  :JLSFZ YFI K[P 
 HIFZ[ NZ[S S\5GLVMGF ;\XMWGGF ;DIUF/F NZdIFG  jIFH VFJZ6 U]6MTZ DF\ YI[,F 5lZJT"GM 
T5F;TF X}gI ptS<5GF HO ccGD}GFGL ;M0F V[X S\5GLVM JrR jIFH VFJZ6 U]6MTZ DF\ SM. H O[ZOFZ 
GYLPcc T[ RSF;TF T[GL U6TZL SZ[,L lS\DT !&P*( HMJF D/[ K[P HIFZ[ T[GL 8[A, lS\DT ZP&* K[P VFD4 
8[A, lS\DT SZTF U6TZL SZ[,L lS\DT JWFZ[ CMJFYL X}gI ptS<5GF H0 :JLSFZFX[ GlC\ T[YL J{Sl<5S   
ptS<5GF H1 ccGD}GFGL ;M0F V[X S\5GLVM JrR jIFH VFJZ6 U]6MTZ DF\ O[ZOFZ K[Pcc GM :JLSFZ YX[P 
 
8[A, G\Pv*P$PZ 
 jIFH VFJZ6 U]6MTZ G]\ V[Ov5lZ1F6  
  Variable 1 Variable 2 
Mean 9.106667 2.480741 
Variance 26.65339 1.756174 
Observations 9 9 
df 8 8 
F 15.17696  
P(F<=f) one-tail 0.000439  
F Critical one-
tail 3.438103   
 
 F 5lZ1F6GL U6TZL 5|:T]T 8[A, G\P *P$PZ äFZF NXF"JJFDF\ VFJL K[P H[ D]HA ;\IMÒT YI[,L 
S\5GLVMGL ;Z[ZFX )P!! K[P HIFZ[ ;\IMÒT GCL YI[,L S\5GLVMGL ;Z[ZFX ZP$( K[P VFD YJF 5FK/G]\ 
D]bI SFZ6 HM.V[ TM ;\IMÒT YI[,L S\5GLVMGF jIFH VFJZ6 U]6MTZ DF\ VgI W\WFSLI 5|J'l¿GM 56 
;DFJ[X YFI K[P lJR,GM HMTF ;\IMÒT YI[,L S\5GLVMG]\  lJR,G ;\IMÒT GlC YI[,L S\5GLVM SZTF JWFZ[ 
K[P  F GL U6TZL SZ[, lS\DT !5P!( HMJF D/[ K[P H[ F GL 8[A, lS\DT #P$$ SZTF JWFZ[   K[P T[YL X}gI 
ptS<5GF Ho cc ;\IMÒT YI[,L VG[ ;\IMÒT GlC YI[,L S\5GLVM JrR[  jIFH VFJZ6 U]6MTZDF\ SM. H 
O[ZOFZ GYLPcc  :JLSFZJFDF\ VFJX[ GCLP \P VG[ T[YL J{Sl<5S ptS<5GF H1  Pcc ;\IMÒT YI[, VG[ ;\IMÒT 
GCL YI[,L S\5GLVM  JrR[  jIFH VFJZ6 U]6MTZ DF\ O[ZOFZ K[PPcc :JLSFZJFDF\ VFJX[ P 
 
*P$P5 DFl,SL U]6MTZG]\ lJ`,[QF6o 
 W\WFDF\ ZMSFI[, S], E\0M/DF\ DFl,SLGF E\0M/G]\ 5|DF6 S[8,]\ K[P T[ VF U]6MTZ NXF"J[ K[P DFl,SLGF 
E\0M/DF\ X[ZD}0L TYF VGFDTM VG[ GOFvG}SXFG BFTFGL AFSLGM ;DFJ[X YFI K[P H[G[ ;]+ äFZF GLR[ D]HA 
,BL XSFIP 




×DFl,SLGF  E0\ M/DFl,SL U6] MTZ !__
S,]  JF:TlJS l D,STM
=  




 S], HJFANFZL = N[JF AFH]GM ;ZJF/M = VJF:TlJS lD,STM 
 S], JF:TlJS lD,STM = lD,ST AFH]GM ;ZJF/M = VJF:TlJS lD,STM 
 VF U]6MTZ H[D p\RM T[D S\5GLGL VFlY"S l:YlT JW] ;âZ SFZ6 S[ T[ V[D ;}RJ[ K[ S[ S\5GLGL 
DFl,SLGL ZSD ACFZGF N[JF SZTF\ JWFZ[ 5|DF6DF\ K[P VF U]6MTZ !__@ YL JW] CM. XS[ GlC4 HM T[ !__@ 
CMI TM V[GM VY" V[ K[ S[ ACFZG]\ N[J] HZF 56 GYLP DF, pWFZ BZLNJFDF\ VFJTM GYL VG[ ;\5}6" 56[ 
5MTFGL D}0LYL H W\WM YFI K[P H[ VXSI K[P KTF H[D VF U]6MTZ p\RM T[D T[ .rKlGI U6FIP 5Z\T] HM VF 
U]6MTZ B]A p\RM CMI TM 8=[l0\U VMG .lSJ8LGM 5}ZTM ,FE ,. XSFI GCLP 5lZ6FD[ .lSJ8L X[Z 5Z 
l0lJ0g0GM NZ GLRM ZC[X[P T[YL DFl,SLGF E\0M/M VG[ AFN N[JFG]\ IMuI 5|DF6 HF/JJ]\ HM.V[P 
 5|:T]T 8[A, G\P *P5 DF\ VeIF;DF\ ;DFJFI[,L ;M0F V[X pnMUGL H]NLvH]NL S\5GLVMGL DFl,SL 
U]6MTZGL VF\S0FSLI DFlCTL ZH} SZJFDF\ VFJ[,  
 
lGZDF S[lDS<; l,lD8[0 
 lGZDF S[lDS<; l,lD8[0DF\ S\5GLGM DFl,SL U]6MTZ GF VeIF;GF ;DIUF/FGL ;Z[ZFX VgI TDFD 
S\5GLGL ;ZBFD6LV[ ;F{YL p\RL HMJF D/[ K[P H[ _P*$ H[8,]\ D}<I NXF"J[ K[P JQF" Z__$v_5 YL 
Z__*v_( NZdIFG S\5GLGF DFl,SL U]6MTZG]\ 5|DF6 ;Z[ZFX SZTF\ p\R] HM. XSFI K[P HIFZ[ VeIF;GF 
AFSLGF JQFM"DF\ DFl,SL U]6MTZ ;Z[ZFX H[8,M S[ T[GFYL GLRM HMJF D/[ K[P JQF" Z__&v_* DF\ RMbBL 
JF:TlJS lD,STMGL ;ZBFD6LV[ S\5GLGF DFl,SLGF\ E\0M/G]\ 5|DF6 ;F{YL JWFZ[ HMJF D/[ K[P HIFZ[ JQF" 
Z__Zv_# DF\ DFl,SLGF E\0M/GL ;F{YL GA/L l:YlT VF JQF"DF\ _P5( U]6MTZ äFZF DF5L XSFI K[P 
 
8F8F S[lDS<; l,lD8[0 
8F8F S[lDS<; l,lD8[0DF\ DFl,SL U]6MTZGL VeIF;GF ;DIUF/F NZdIFGGL ;Z[ZFX _P&Z HMJF 
D/[ K[P H[ ;M0F V[X pnMUGF DFl,SL U]6MTZGL ;Z[ZFX _P$& SZTF JWFZ[ K[P S\5GLGF VeIF;GF 
;DIUF/F NZdIFG DFl,SL U]6MTZ JQF" Z__#v_$ VG[ Z__&v_* G[ V5JFN ~5 U6TF VF U]6MTZG]\ 
5|DF6 AC] JWFZ[ O[ZOFZ 5FD[,]\ GYLP VF A\G[ JQFM"DF\ S\5GLGM DFl,SL U]6MTZ ;F{YL JWFZ[ HMJF D/[ K[P 
S\5GLGF DFl,SL U]6MTZG]\ J,6 56 DCN V\X[ l:YZ HMJF D/[ K[P JQF" Z__(v_) DF\ ;F{YL GLRM DFl,SL 
U]6MTZ _P5! HMJF D/[ K[P S\5GLDF\ JQF" Z__!v_Z YL Z__)v!_ ;]WLGF ;DIUF/FDF\ JF:TlJS 
lD,STM VG[ DFl,SLGF E\0M/MDF\ AC] DM8F 5|DF6DF\ O[ZOFZ YI[,F GYLP T[D KTF S\5GLGF DFl,SLGM U]6MTZ 
DFl,SL E\0M/G]\ p\R] 5|DF6 NXF"J[ K[P 
 
W|F\UW|F S[lDS<; JS"; l,lD8[0 
 H[ 5{SL W|F\UW|F S[lDS<; JS"; l,lD8[0 (DCW) DF\ S\5GLGM DFl,SL U]6MTZ VeIF;GF 
;DIUF/FGL ;Z[ZFX _P&$ NXF"J[ K[P VFWFZ JQF"YL V\lTD JQF" Z__)v!_ ;]WLDF\ S\5GLGF DFl,SL 
U]6MTZG]\ J,6 ,UEU 38F0F TZOL HM. XSFI K[P VeIF;GF 5|YD 5F\R JQFM"DF\ S\5GLDF\ DFl,SLGF\ E\0M/G]\ 
5|DF6 RMbBL lD,STMGL ;ZBFD6LV[ JWFZ[ HMJF D/[ K[P JQF" Z__#v_$DF\ DFl,SLGF E\0M/G]\ 5|DF6 
;F{YL p\R] K[P HIFZ[ S], JF:TlJS lD,STMGL ;ZBFD6LV[ DFl,SLGF\ E\0M/G]\ ;F{YL GLR]\ 5|DF6 JQF" 
Z__(v_) DF\ _P$! H[8,] HMJF D/[ K[P ;M0F V[X pnMUDF\ DFl,SL U]6MTZGL ;Z[ZFX _P$& SZTF 
S\5GLGL ;Z[ZFX p\R] 5|DF6 NXF"J[ K[P 
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8[A, G\ v *P5 
DFl,SL U]6MTZ 




lAG ;\IMÒT V[SD 
;Z[ZFX
2001-02 0.62 0.59 0.61 0.80 0.60 0.09 0.50
2002-03 0.58 0.67 0.63 0.79 0.65 0.09 0.51
2003-04 0.71 0.73 0.72 0.82 0.60 0.08 0.50
2004-05 0.76 0.60 0.68 0.75 0.55 0.13 0.48
2005-06 0.85 0.60 0.73 0.65 0.32 0.10 0.36
2006-07 0.88 0.70 0.79 0.53 0.27 0.15 0.32
2007-08 0.85 0.60 0.73 0.45 0.30 0.11 0.29
2008-09 0.70 0.51 0.61 0.41 0.48 -0.49 0.13
2009-10 0.74 0.59 0.67 0.53 0.47 -1.72 -0.24
S], 6.69 5.59 6.14 5.73 4.24 -1.46 2.84
;Z[ZFX 0.74 0.62 0.68 0.64 0.47 -0.16 0.32
s5|Fl%T:YFG o VeIF; C[9/GL ;M0FV[X S\5GLVMGF JFlQF"S VC[JF, JQF" Z__!v_Z YL Z__)v!_f  
 VeIF;GF  ;DU|   ;M0FV[X  V[SDGL ;Z[ZFX = _P$& 
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U]HZFT C[JL S[lDS<; l,lD8[0 
U]HZFT C[JL S[lDS<; l,lD8[0DF\ (GHCL) VeIF;GF 5|YD RFZ JQFM" AFN DFl,SL U]6MTZG]\ 
5|DF6 38T]\ HMJF D/[ K[P JQF" Z__&v_* DF\ DFl,SL U]6MTZ 38LG[ _PZ* ;]WLGM GLRM VFJ[,M HM. XSFI 
K[P V[8,[ S[ VF JQF"DF\ JF:TlJS lD,STMGL ;ZBFD6LV[ DFl,SLGF\ E\0M/G]\ 5|DF6 GÒJM JWFZM HMJF D/[ 
K[P S\5GL VeIF;GF 5|YD +6 JQF"DF\ DFl,SLGF U]6MTZG]\ p\R] 5|DF6 HF/JJFDF\ ;O/ ZCL K[P  S\5GLDF\ 
VeIF;GF GJ s)f JQF"GF\ ;DIUF/FDF\ DFl,SL U]6MTZGL ;Z[ZFX _P$* HMJF D/[ K[P H[ ;M0F V[X pnMUGL 
;Z[ZFX H[8,L H K[P S\5GLGF DFl,SL U]6MTZG]\ GLR] 5|DF6 BF; SZLG[ JQF" Z__5v_& YL Z__*v_( GF 
+6 JQF" NZdIFG HMJF D/[ K[P VF +6[I JQF"DF\ S\5GLGF DFl,SL U]6MTZG]\ 5|DF6 ;Z[ZFX SZTF GLR]\ HM. 
XSFI K[P 
 
T]lTSMZLG V,S,L V[g0 S[lDS<; l,lD8[0 
 T]lTSMZLG V,S,L V[g0 S[lDS<; l,lD8[0 (TAC) DF\ DFl,SL U]6MTZG]\ J,6 X~VFTGF JQFM"DF\ 
J3T]\ VG[ JQF" Z__(v_) VG[ JQF" Z__)v!_ DF\ V;FWFZ6 38F0M NXF"J[ K[P H[ G[ 5lZ6FD[ S\5GLGM 
DFl,SL U]6MTZ ;Z[ZFX v_P!& k6 D}<I NXF"J[ K[P DFl,SL U]6MTZGL ;Z[ZFXGL k6 AFSL V[D NXF"J[ K[ S[ 
VeIF;GF ;DIUF/F NZdIFG S\5GLGF DFl,SLGF E\0M/M SZTF JF:TlJS lD,STMG]\ 5|DF6 JWL HFI K[P ;M0F 
V[X pnMUGF DFl,SL U]6MTZGL ;Z[ZFX _P$& GL ;ZBFD6LV[ S\5GLGM DFl,SL U]6MTZ 36]\ GLR]\ D}<I 
NXF"J[ K[P JQF" Z__$v_5 YL Z__*v_( ;]WLGF ;DIUF/FDF\ S\5GLGM DFl,SL U]6MTZ GÒJM JWFZM NXF"J[ 
K[P HIFZ[ AFSLGF JQFM"DF\ DFl,SL E\0M/G]\ 5|DF6 lD,STGL ;ZBFD6LDF\ 36] GLR] HMJF D/[ K[P 
 
;\IMÒT YI[, VG[  ;\IMÒT GCL YI[,L S\5GLVMG]\  lJ`,[QF6o 
8[A, G\ v *P5 DF\ NXF"J[,L VF\S0FSLI DFlCTL HMTF SCL XSFI S[ VeIF;DF\ ;DFJFI[,L 5F\R 
S\5GLVM 5{SL lGZDF S[lDS<; l,lD8[0 VG[ 8F8F S[lDS<; l,lD8[0 VF A\G[ S\5GLVM ;\IMÒT S\5GLVM K[P 
HIFZ[ 3|F\UW|F S[lDS<; JS"; l,lD8[0 (DCW) ,U]HZFT C[JL S[lDS<; l,lD8[0 (GHCL)   VG[ T]lTSMZLG 
V,S,L VG[ S[lDS<; l,lD8[0 (TAC) V[ lAG ;\IMÒT S\5GL K[P ;\IMÒT S\5GLVMDF\ DFl,SL U]6MTZ G]\ 
lJ`,[QF6 HM.V[ TM VF S\5GLVMV[ VeIF;GF ;DIUF/M JQF" Z__!v_Z YL Z__)v!_ NZdIFG ;Z[ZFX 
_P&( DFl,SL U]6MTZ HMJF D/[ K[P H[GL ;ZBFD6LV[ 5|YD  JQF" Z__!v_Z YL Z__Zv_# VG[  
Z__(v_) YL JQF" Z__)v!_ ;]WL  ;Z[ZFX DFl,SL U]6MTZ SZTF\ VF JQFM"DF\  DFl,SL U]6MTZ VMK] HMJF 
D/[ K[P HIFZ[  AFSLGF JQF"  Z__#v_$ YL Z__*v_( GF JQFM"DF\ ;Z[ZFX DFl,SL U]6MTZ SZTF VF JQFM"G]\\ 
DFl,SL U]6MTZ G]\  5|DF6 JWFZ[ HMJF D/[ K[P 
 VF H 5|DF6[ lAG ;\IMÒT S\5GLVMG]\ VeIF;GF ;DIUF/F JQF" Z__!v_Z YL JQF" Z__)v!_ 
NZdIFGG]\ ;Z[ZFX DFl,SL U]6MTZ  _P#Z HMJF D/[ K[P H[GL ;ZBFD6LV[ 5|YD JQF" Z__*v_(   YL JQF" 
Z__)v!_ ;]WL ;Z[ZFX DFl,SL U]6MTZ SZTF VF JQFM"GF[ DFl,SL U]6MTZ VMKF[ HMJF D/[ K[P HIFZ[ AFSLGF 
JQF" Z__!v_Z YL Z__&v_* GF JQFM"DF\ ;Z[ZFX DFl,SL U]6MTZ SZTF VF JQFM" G]\  DFl,SL U]6MTZG]\ 
5|DF6 JWFZ[ HMJF D/[ K[P 
 




DFl,SL U]6MTZ G]\  VGMJF 5lZ1F6 
Source of 
Variation 
SS df MS F P-value F crit 
Rows 0.89456 8 0.11182 1.3535 0.254068 2.244398
Columns 4.722387 4 1.180597 14.29 8.53E-07 2.668436
Error 2.643773 32 0.082618       
Total 8.26072 44         
 
 5|:T]T 8[A, G\P *P5P! VF56G[  läDFUL"I ANOVA 5lZ1F6G]\ 5lZ6FD NXF"J[ K[P ;DU| ZLT[ 
HMTF VF\S0FSLI DFlCTL VF56G[ U6TZL SZ[,L lS\DT H[ cc;\XMWGGF ;DIUF/F NZdIFG ;M0F V[X 
S\5GLVMGL DFl,SL U]6MTZ DF\ SM. O[ZOFZ GYLP cc  Ho VF ptS<5GFG[  8[A,GL D[/J[,L lS\DT ;FY[ 
;ZBFJTF U6TZL SZ[,L lS\DT !P#5 HMJF D/[ K[P HIFZ[ T[GL 8[A, lS\DT ZPZ$ HMJF D/[ K[P VFD VCL\ 
Ho X}gI ptS<5GFGM  l:JSFZ YFI K[P V[8,[ S[ VF56[ J{Sl<5S ptS<5GF H1 cc;\XMWGGF ;DIUF/F 
NZdIFGF ;M0F V[X S\5GLVMGL GF6FSLI V;ZSFZSTFDF\ O[ZOFZ K[ V[8,[ S[ DFl,SL U]6MTZ DF\ O[ZOFZ K[Pcc 
GM  V:JLSFZ YFI K[P 
 HIFZ[ NZ[S S\5GLVMGF ;\XMWGGF ;DIUF/F NZdIFG DFl,SL U]6MTZ DF\ YI[,F 5lZJT"GM T5F;TF 
X}gI ptS<5GF HO ccGD}GFGL ;M0F V[X S\5GLVM JrR DFl,SL U]6MTZ DF\ SM. H O[ZOFZ GYLPcc T[ RSF;TF 
T[GL U6TZL SZ[,L lS\DT !$PZ) HMJF D/[ K[P HIFZ[ T[GL 8[A, lS\DT ZP&* K[P VFD4 8[A, lS\DT SZTF 
U6TZL SZ[,L lS\DT JWFZ[ CMJFYL X}gI ptS<5GF H0 :JLSFZFX[ GlC\ T[YL J{Sl<5S   ptS<5GF H1 ccGD}GFGL 
;M0F V[X S\5GLVM JrR[  DFl,SL U]6MTZ DF\ O[ZOFZ K[Pcc   GM :JLSFZ YX[P 
 
8[A, G\Pv*P5PZ 
DFl,SL U]6MTZ G]\ V[Ov5lZ1F6  
  Variable 1 Variable 2 
Mean 0.682222 0.315185 
Variance 0.004026 0.05937 
Observations 9 9 
df 8 8 
F 0.067807  
P(F<=f) one-tail 0.000487  
F Critical one-
tail 0.290858   
 
 F 5lZ1F6GL U6TZL 5|:T]T 8[A, G\P *P5PZ äFZF NXF"JJFDF\ VFJL K[P H[ D]HA ;\IMÒT YI[,L 
S\5GLVMGL ;Z[ZFX _P&( K[P HIFZ[ ;\IMÒT GCL YI[,L S\5GLVMGL ;Z[ZFX _P#Z K[P VFD YJF 5FK/G]\ 
D]bI SFZ6 HM.V[ TM ;\IMÒT YI[,L S\5GLVMGF DFl,SL U]6MTZ DF\ VgI W\WFSLI 5|J'l¿GM 56 ;DFJ[X 
YFI K[P lJR,GM HMTF ;\IMÒT YI[,L S\5GLVMG]\  lJR,G ;\IMÒT GlC YI[,L S\5GLVM SZTF VMK] HMJF 
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D/[ K[[P  F GL U6TZL SZ[, lS\DT _P_* HMJF D/[ K[P H[ F GL 8[A, lS\DT _PZ) SZTF VMKL  K[P T[YL 
X}gI ptS<5GF Ho cc ;\IMÒT YI[,L VG[ ;\IMÒT GlC YI[,L S\5GLVM JrR[  DFl,SL U]6MTZDF\ SM. H 
O[ZOFZ GYLPcc  :JLSFZFX[\P VG[ T[YL J{Sl<5S ptS<5GF H1  Pcc ;\IMÒT YI[, VG[ ;\IMÒT GCL YI[,L 
S\5GLVM  JrR[  DFl,SL U]6MTZ DF\ O[ZOFZ K[PPcc :JLSFZJFDF\ VFJX[ GCLP\ 
 
 
*P$P& l:YZ lD,STMGM ,F\AFUF/FGF N[JF\GF U]6MTZG]\ lJ`,[QF6 
 VF U]6MTZGL U6TZL l:YZ lD,STMG[ sS], l:YZ lD,STM v 3;FZMf ,F\AFUF/FGF N[JF\GL ZSD J0[ 
EFULG[ SZJFDF\ VFJ[ K[P H[G]\ ;]+ GLR[ D]HA K[P 
       l:YZ lD,STM sRMbBLf 
 l:YZ lD,STMGM ,F\AFUF/GF\ N[JF ;FY[GM U]6MTZ = ------------------------- 
          ,F\AF UF/GF\ N[JF\ 
 
 VF U]6MTZ V[D NXF"J[ K[ S[ H[ l:YZ lD,STMGL ;FD[ ,F\AFUF/FGF\ N[JF pEF SZJFDF\ VFJ[,F K[ T[ 
S[8,[ V\X[ ;,FDT K[P HIFZ[ l:YZ lD,STMG]\ 5|DF6 ,F\AFUF/FGF\ N[JF\ SZTF\ JWFZ[ CMI tIFZ[ ,[6NFZM DF8[ 
VF AFAT JW] ;FZL VG[ ;,FDT U6L XSFIP 5Z\T] HM T[GFYL p,8] V[8,[ S[ l:YZ lD,STMGL ZSD 
,F\AFUF/FGL ZSDYL VMKL CMI TM ,[6NFZM DF8[ VF l:YlT EI;}RS K[P 
 ;M0F V[X pnMUDF\ ;DFJFI[,L GD}GF S\5GLVMGL l:YZ lD,STM VG[ ,F\AFUF/FGF\ N[JFGL U]6MTZGL 
VF\S0FlSI DFlCTL 8[A, G\Pv*P& äFZF ZH] SZJFDF\ VFJ[, K[P 
 
lGZDF S[lDS<; l,lD8[0 
 lGZDF S[lDS<; l,lD8[0DF\ l:YZ lD,STM VG[ ,F\AFUF/FGF N[JFGM U]6MTZ VFWFZ JQF" Z__!v_Z 
YL Z__&v_* ;]WL JWT]\ HM. XSFI K[P 5Z\T] VeIF;GF V\lTD A[ JQF" Z__(v_) VG[ Z__)v!_DF\ 
S\5GLGM VF U]6MTZ RMbBL lD,STGM 38F0M VG[ N[JFGM JWFZM NXF"J[ K[P VeIF;GF ;DIUF/FGL S\5GLGL 
l:YZ lD,STM VG[ ,F\AFUF/FGF N[JFGL 8SFJFZL ##@ K[P VF S\5GLDF\ l:YZ lD,STM VG[ N[JF\GL ;Z[ZFX 
VeIF;GL VgI S\5GLVM SZTF ;F{YL p\RL K[P p5ZF\T ;M0F V[X pnMUDF\ VF U]6MTZGL ;Z[ZFX SZTF 56 
S\5GLGM ;Z[ZFX U]6MTZ p\R]\ 5|DF6 NXF"J[ K[P 
 
8F8F S[lDS<; l,lD8[0 
 8F8F S[lDS<; l,lD8[0DF\ l:YZ lD,STM VG[ ,F\AFUF/FGF\ N[JFGM U]6MTZ 38F0FG]\ J,6 NXF"J[ K[P 
S\5GLDF\ JQF" Z__!v_Z YL Z__#v_$ VG[ JQF" Z__&v_* DF\ ,F\AFUF/FGF\ N[JFGL ;ZBFD6LV[ l:YZ 
lD,STMG]\ p\R] 5|DF6 HM. XSFI K[P VF JQF"DF\ S\5GLGM U]6MTZ ;Z[ZFX U]6MTZ !PZZ SZTF 56 p\RL 
8SFJFZL NXF"J[ K[P HIFZ[ VeIF;GF\ AFSLGF\ JQFM"DF\ S\5GLGM VF U]6MTZ ;Z[ZFX SZTF\ GLRL 8SFJFZL NXF"J[ 
K[P S\5GLDF\ ,F\AFUF/FGF\ N[JFGL ;ZBFD6LV[ l:YZ lD,STMG]\ ;F{YL JWFZ[ 5|DF6 JQF" Z__#v_$ DF\ ZPZ$ 
H[8,F p\RF U]6MTZG[ VFWFZ[ DF5L XSFI K[P HIFZ[ JQF" Z__(v_) DF\ l:YZ lD,STM VG[ ,F\AFUF/FGF 
N[JFGL 5lZl:YlT _P$Z H[8,L GLRM U]6MTZ NXF"J[ K[P H[ ,[6NFZM DF8[ EIHGS U6L XSFIP ;M0F V[X 
pnMUGF\ ;Z[ZFX U]6MTZ ZP_5 GL ;ZBFD6LV[ S\5GLGM U]6MTZ $_@ H[8,M GLRM V[8,[S[ !PZZ D}<I NXF"J[ 
K[P 
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W|\FUW|F S[lDS<; JS"; l,lD8[0 
 W|\FUW|F S[lDS<; JS"; l,lD8[0 (DCW) DF\ l:YZ lD,STM VG[ ,F\AFUF/FGF N[JF\GM VF U]6MTZ 
38F0FG]\ J,6 NXF"J[ K[P H[GM VY" V[D SCL XSFI S[ S\5GLGF\ VeIF;GF ;DIUF/F NZdIFG S|DXo ;,DFT 
VG[ lAG ;,FDT N[JFG]\ 5|DF6 JWT]\ HFI K[P S\5GLDF\ l:YZ lD,STM N[JFGF\ U]6MTZ VeIF;GF ;DIUF/FGL 
;Z[ZFX #PZ) NXF"J[ K[P H[ VFWFZ JQF"GL ;ZBFD6L V[ 5_@ GLRL VG[ ;M0F V[X pnMUGL VF U]6MTZGL 
;Z[ZFX ZP_5 SZTF\ ,UEU 5_@ p\RL NXF"J[ K[P VeIF;GF 5|YD RFZ JQF"DF\ l:YZ lD,STM VG[ N[JF\GM 
U]6MTZ S\5GLGL ;Z[ZFX SZTF\ p\RL 8SFJFZL NXF"J[ K[P HIFZ[ VeIF;GF AFSLGF JQFM"DF\ S\5GLGM VF U]6MTZ 
;Z[ZFX SZTF GLRL 8SFJFZL NXF"J[ K[P VFWFZ JQF"DF\ S\5GLDF\ ,F\AFUF/FGF\ N[JFGL ;ZBFD6LV[ l:YZ 
lD,STMG]\ 5|DF6 ;F{YL JWFZ[ HMJF D/[ K[P HIFZ[ JQF" Z__*v_( DF\ VF U]6MTZ ;F{YL GLRL 8SFJFZL NXF"J[ 
K[P 
 
U]HZFT C[JL S[lDS<; l,lD8[0 
 U]HZFT C[JL S[lDS<; l,lD8[0 (GHCL) DF\ S\5GLGM l:YZ lD,ST N[JFGM U]6MTZ VFWFZ JQF" 
Z__!v_Z YL Z__*v_( ;]WL 38F0FG]\ J,6 VG[ tIFZAFN V\lTD A[ JQFM"DF\ OZLYL JWFZFG]\ J,6 NXF"J[ 
K[P VF ;DIUF/FDF\ JQF" Z__Zv_# V5JFN~5 JQF" U6L XSFIP S\5GLG]\ VeIF;GF ;DIUF/FG]\ l:YZ 
lD,STM VG[ ,F\AFUF/FGL N[JFGF\ U]6MTZGL ;Z[ZFX !P&* K[P H[ ;M0F V[X pnMUGL ;Z[ZFX ZP_5 SZTF 
_P$_ H[8,] GLR] D}<I NXF"J[ K[P VF S\5GLDF\ 56 ;Z[ZFX 5ZYL ,F\AFUF/FGF N[JFG]\ 5|DF6 p\R] CX[ T[D SCL 
XSFIP T[DF\ 56 BF; SZLG[ JQF" Z__5v_&4 Z__&v_* VG[ Z__*v_( GF JQF"DF\ S\5GLGM VF U]6MTZ 
!sV[Sf SZTF 56 GLR]\ D}<I NXF"J[ K[P T[ ;FlAT SZ[ K[ S[ S\5GLDF\ VF JQF"DF\ N[JFG]\ 5|DF6 JWFZ[ CX[P 
S\5GLV[ JQF" Z__Zv_# DF\ l:YZ lD,STMGL ;ZBFD6LV[ N[JFG]\ 5|DF6 ;F{YL GLR] ZC[, K[P T[D SCL XSFIP 
 
T]lTSMZLG V,S,L VG[ S[lDS<; S\5GL (TAC) 
 T]lTSMZLG V,S,L VG[ S[lDS<; S\5GL (TAC) DF\ N[JFG]\ 5|DF6 l:YZ lD,STMGL B]A GÒSGL 
l:YlT NXF"J[ K[P H[ ;,FDT VG[ lAG ;,FDT ,[6NFZM DF8[ HMBDL l:YlT U6L XSFIP VeIF;GF ;D:T 
;DIUF/F NZdIFG S\5GLGM l:YZ lD,STM VG[ ,F\AFUF/FGM N[JFGM VF U]6MTZ SIFZ[I 56 !o! GL S1FFV[ 
56 5CMRJFDF\ ;O/ YIM GYLP HM S\5GL !o! GM U]6MTZ 5|F%T SZ[ TM T[GM VY" V[D SZL XSFI S[ S\5GLDF\ 
l:YZ lD,STM VG[ ,F\AUF/FGF\ N[JFG]\ 5|DF6 ;ZB] K[P 5Z\T] VF S\5GLDF\ VeIF;GF TDFD JQFM"DF\ l:YZ 
lD,STM SZTF\ N[JFG]\ 5|DF6 JWFZ[ HMJF D/[ K[P H[ S\5GLGF\ ,[6NFZM DF8[ ;F{YL HMBDSFZS l:YlT U6L 
XSFIP ;M0F V[X pnMUDF\ ;Z[ZFX U]6MTZGL ;ZBFD6LV[ 56 S\5GLGM U]6MTZ 36] GLR]\ 5|DF6 NXF"J[ K[P 
VG[ T[G[ 5lZ6FD[ H pnMUGL ;Z[ZFX GLRL VFJ[ K[P S\5GLGM VeIF;GF ;DIUF/FGM ;F{YL p\RM U]6MTZ JQF" 
Z__*v_( DF\ _P(( VG[ GLRM U]6MTZ V\lTD JQF" Z__)v!_ DF\ _P5& HM. XSFI K[P 
;\IMÒT YI[, VG[  ;\IMÒT GCL YI[,L S\5GLVMG]\  lJ`,[QF6o 
8[A, G\v *P& DF\ NXF"J[,L VF\S0FSLI DFlCTL HMTF SCL XSFI S[ VeIF;DF\ ;DFJFI[,L 5F\R S\5GLVM 5{SL 
lGZDF S[lDS<; l,lD8[0 VG[ 8F8F S[lDS<; l,lD8[0 VF A\G[ S\5GLVM ;\IMÒT S\5GLVM K[P HIFZ[ 3|F\UW|F 
S[lDS<; JS"; l,lD8[0 (DCW) ,U]HZFT C[JL S[lDS<; l,lD8[0 (GHCL)   VG[ T]lTSMZLG V,S,L VG[ 
S[lDS<; l,lD8[0 (TAC) V[ lAG ;\IMÒT S\5GL K[P ;\IMÒT S\5GLVMDF\ l:YZ lD,ST GM ,F\AFUF/FGF 
N[JF ;FY[GF[ U]6MTZG]\ lJ`,[QF6 HM.V[ TM VF S\5GLVMV[ VeIF;GF ;DIUF/M JQF" Z__!v_Z YL 
Z__)v!_ NZdIFG ;Z[ZFX ZPZ* l:YZ lD,STMGM ,F\AFUF/GF\ N[JF ;FY[GM U]6MTZ HMJF D/[ K[P H[GL 
;ZBFD6LV[ 5|YD  JQF" Z__!v_Z YL JQF" Z__Zv_# 4 Z__$v_5  VG[  Z__(v_) YL JQF"  
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8[A, G\ v *P& 
l:YZ lD,STGM ,F\AFUF/FGF N[JF ;FY[GM U]6MTZ 
lGZDF 8F8F 0LP;LP0A<I]P ÒPV[RP;LPV[,P 8LPV[P;LP 
JQF" 
;\IMÒT\ YI[, V[SD 
;Z[ZFX 
lAG ;\IMÒT V[SD 
;Z[ZFX
2001-02 2.29 1.68 1.99 6.21 2.55 0.72 3.16
2002-03 2.04 2.05 2.05 5.22 3.03 0.67 2.97
2003-04 3.00 2.24 2.62 5.67 2.26 0.64 2.86
2004-05 3.27 1.14 2.21 3.53 1.88 0.78 2.06
2005-06 5.03 1.01 3.02 2.40 0.60 0.83 1.28
2006-07 6.29 1.35 3.82 1.45 0.78 0.80 1.01
2007-08 4.31 0.57 2.44 1.48 0.84 0.88 1.07
2008-09 1.69 0.42 1.06 1.62 1.52 0.67 1.27
2009-10 1.94 0.54 1.24 2.05 1.54 0.56 1.38
S], 29.86 11.00 20.43 29.63 15.00 6.55 17.06
;Z[ZFX 3.32 1.22 2.27 3.29 1.67 0.73 1.90
s5|Fl%T:YFG o VeIF; C[9/GL ;M0FV[X S\5GLVMGF JFlQF"S VC[JF, JQF" Z__!v_Z YL Z__)v!_f  
 VeIF;GF  ;DU|   ;M0FV[X  V[SDGL ;Z[ZFX = ZP_5 
 
RF8" G\ v  *P$ 
l:YZ lD,STGM ,F\AFUF/FGF N[JF ;FY[GM U]6MTZ 
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Z__)v!_ ;]WL  ;Z[ZFX l:YZ lD,STMGM ,F\AFUF/GF\ N[JF ;FY[GM U]6MTZ SZTF\ VF JQFM"DF\  l:YZ 
lD,STMGM ,F\AFUF/GF\ N[JF ;FY[GM U]6MTZ VMK] HMJF D/[ K[P HIFZ[  AFSLGF JQF"  Z__#v_$ VG[  
Z__5v_& YL Z__*v_( GF JQFM"DF\ ;Z[ZFX l:YZ lD,STMGM ,F\AFUF/GF\ N[JF ;FY[GM U]6MTZ SZTF VF 
JQFM"G l:YZ lD,STMGM ,F\AFUF/GF\ N[JF ;FY[GM U]6MTZ G]\  5|DF6 JWFZ[ HMJF D/[ K[P 
 VF H 5|DF6[ lAG ;\IMÒT S\5GLVMG]\ VeIF;GF ;DIUF/F JQF" Z__!v_Z YL JQF" Z__)v!_ 
NZdIFGG]\ ;Z[ZFX l:YZ lD,STMGM ,F\AFUF/GF\ N[JF ;FY[GM U]6MTZ  !P)_ HMJF D/[ K[P H[GL ;ZBFD6LV[ 
5|YD JQF" Z__5v_&   YL JQF" Z__)v!_ ;]WL ;Z[ZFX l:YZ lD,STMGM ,F\AFUF/GF\ N[JF ;FY[GM U]6MTZ 
SZTF VF JQFM"GM l:YZ lD,STMGM ,F\AFUF/GF\ N[JF ;FY[GM U]6MTZ VMKM HMJF D/[ K[P HIFZ[ AFSLGF JQF" 
Z__!v_Z YL Z__$v_5 GF JQFM"DF\ ;Z[ZFX l:YZ lD,STMGM ,F\AFUF/GF\ N[JF ;FY[GM U]6MTZ SZTF VF 




l:YZ lD,STMGM ,F\AFUF/GF\ N[JF ;FY[GM U]6MTZ G]\  VGMJF 5lZ1F6 
Source of 
Variation 
SS df MS F P-value F crit 
Rows 13.50636 8 1.688295 1.1838 0.339072 2.244398
Columns 51.5763 4 12.89407 9.0412 5.28E-05 2.668436
Error 45.63646 32 1.426139       
Total 110.7191 44         
 
 5|:T]T 8[A, G\P *P&P! VF56G[  läDFUL"I ANOVA 5lZ1F6G]\ 5lZ6FD NXF"J[ K[P ;DU| ZLT[ 
HMTF VF\S0FSLI DFlCTL VF56G[ U6TZL SZ[,L lS\DT H[ cc;\XMWGGF ;DIUF/F NZdIFG ;M0F V[X 
S\5GLVMGL l:YZ lD,STMGM ,F\AFUF/GF\ N[JF ;FY[GM U]6MTZ DF\ SM. O[ZOFZ GYLP cc  Ho VF ptS<5GFG[  
8[A,GL D[/J[,L lS\DT ;FY[ ;ZBFJTF U6TZL SZ[,L lS\DT !P!( HMJF D/[ K[P HIFZ[ T[GL 8[A, lS\DT 
ZPZ$ HMJF D/[ K[P VFD VCL\ Ho X}gI ptS<5GFGM  l:JSFZ YFI K[P V[8,[ S[ VF56[ J{Sl<5S ptS<5GF 
H1 cc;\XMWGGF ;DIUF/F NZdIFGF ;M0F V[X S\5GLVMGL GF6FSLI V;ZSFZSTFDF\ O[ZOFZ K[ V[8,[ S[  l:YZ 
lD,STMGM ,F\AFUF/GF\ N[JF ;FY[GM U]6MTZ DF\ O[ZOFZ K[Pcc GM  V:JLSFZ YFI K[P 
 HIFZ[ NZ[S S\5GLVMGF ;\XMWGGF ;DIUF/F NZdIFG l:YZ lD,STMGM ,F\AFUF/GF\ N[JF ;FY[GM 
U]6MTZ DF\ YI[,F 5lZJT"GM T5F;TF X}gI ptS<5GF HO ccGD}GFGL ;M0F V[X S\5GLVM JrR[   l:YZ 
lD,STMGM ,F\AFUF/GF\ N[JF ;FY[GM U]6MTZ DF\ SM. H O[ZOFZ GYLPcc T[ RSF;TF T[GL U6TZL SZ[,L lS\DT 
)P_$ HMJF D/[ K[P HIFZ[ T[GL 8[A, lS\DT ZP&* K[P VFD4 8[A, lS\DT SZTF U6TZL SZ[,L lS\DT JWFZ[ 
CMJFYL X}gI ptS<5GF H0 :JLSFZFX[ GlC\ T[YL J{Sl<5S   ptS<5GF H1 ccGD}GFGL ;M0F V[X S\5GLVM JrR[ 








l:YZ lD,STMGM ,F\AFUF/GF\ N[JF ;FY[GM U]6MTZ G]\ V[Ov5lZ1F6  
 
  Variable 1 Variable 2 
Mean 2.27 1.895556 
Variance 0.7237 0.777536 
Observations 9 9 
df 8 8 
F 0.930761  
P(F<=f) one-tail 0.460827  
F Critical one-
tail 0.290858   
 
 F 5lZ1F6GL U6TZL 5|:T]T 8[A, G\P *P&PZ äFZF NXF"JJFDF\ VFJL K[P H[ D]HA ;\IMÒT YI[,L 
S\5GLVMGL ;Z[ZFX ZPZ* K[P HIFZ[ ;\IMÒT GCL YI[,L S\5GLVMGL ;Z[ZFX !P() K[P VFD YJF 5FK/G]\ 
D]bI SFZ6 HM.V[ TM ;\IMÒT YI[,L S\5GLVMGF l:YZ lD,STMGM ,F\AFUF/GF\ N[JF ;FY[GM U]6MTZ DF\ VgI 
W\WFSLI 5|J'l¿GM 56 ;DFJ[X YFI K[P lJR,GM HMTF ;\IMÒT YI[,L S\5GLVMG]\  lJR,G ;\IMÒT GlC 
YI[,L S\5GLVM SZTF VMK]  K[P  F GL U6TZL SZ[, lS\DT _P)# HMJF D/[ K[P H[ F GL 8[A, lS\DT _PZ) 
SZTF JWFZ[   K[P T[YL X}gI ptS<5GF Ho cc ;\IMÒT YI[,L VG[ ;\IMÒT GlC YI[,L S\5GLVM JrR[  l:YZ 
lD,STMGM ,F\AFUF/GF\ N[JF ;FY[GM U]6MTZDF\ SM. H O[ZOFZ GYLPcc :JLSFZJFDF\ VFJX[ GCLP VG[ T[YL 
J{Sl<5S ptS<5GF H1  Pcc ;\IMÒT YI[, VG[ ;\IMÒT GCL YI[,L S\5GLVM  JrR[  l:YZ lD,STMGM 
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(PZ V[SFpg8L\U D}<IJ'lâGM bIF, 
(P# D}<IJ'lâGL pt5lT 
(P$ D}<IJ'lâGM p5IMU 
(P5 D}<IJ'lâG]\ 5+S T{IFZ SZJ]\ 
(P& EFZTDF\ D}<IJ'lâGM VeIF; 
(P* D}<IJ'lâG]\ 5+S T{IFZ SZJFDF\ D]xS[,LVM 
(P( D}<IJ'lâG]\ lJ`,[QF6 
  (P(P! lGZDF S[lDS<; l,lD8[0 
(P(PZ  8F8F S[lDS<; l,lD8[0 
(P(P# W|F\UW|F S[lDS<; JS"; l,lD8[0 
(P(P$ U]HZFT C[JL S[lDS<; l,lD8[0 
(P(P5 T]lTSMZLG V,S,L VG[ S[lDS<; l,lD8[0 
 (P) ;\NE";}lR 







 W\WFSLI ;FC;GL GOFSFZSTF VG[SlJW AFæ 5lZA/M 5Z VJ,\A[ K[P T[YL W\WFSLI ;FC;GL VFlY"S 
1FDTFGL GOFSFZSTFGM V\NFH D[/JJF DF8[ GOFSFZSTF G[ AN,[ ;FC;GL SFI";FWSTF56FG]\ SFI"1FDTFG]\ 
D}<IF\SG V[S JW] :JLS'T D}<IF\SG 5|lS|IF U6FI K[P W\WFSLI ;FC; lJlJW 5|J'lTVM spt5FNG4 J[RF6 JU[Z[f 
GL SFI"1FDTFGL S1FFvSFDULZLGL S1FF T[GF\ ;FWGM :+MTGF V;ZSFZS p5IMU 5Z VFWFZ ZFB[ K[P W\WFSLI 
;FC;GF\ ;FWGMv:+MGM V;ZSFZS p5IMU S[8,F 5|DF6DF\ YIM T[ V\U[G]\ D}<IF\SG lC;FAL 5lZEFQFFDF\ 
;DHFJJF DF8[ D}<IJ'lâGM bIF, VY"XF:+DF\ AC] H}GF bIF, TZLS[ 5|bIFT K[P HIFZ[ V[SFpg8L\UGL N]lGIFDF\ 
VF bIF, !)*5DF\ I]GF.8[0 lS\U0DGL V[SFpg8L\U :8Fg00" SlDl8V[ ccWL SM5M"Z[8 ZL5M8"cc GF 5[5Z äFZF 
;J"5|YD 5|l;â SZ[, K[P s!f 
 D}<IJ'lâGF lC;FAMDF\ D}<IJ'lâGF bIF,GM p5IMU SZJFDF\ VFJ[ K[P J:T] S[ ;[JFG]\ pt5FNG SZTF 
V[SDM S[ J:T] S[ ;[JFGL BZLN VG[ J[RF6 SZTF V[SDM ACFZYL BZLN[, DF, sSFRMDF,4 VW" T{IFZ DF,4 
T{IFZ DF,f 5Z pt5FNG v 5[lS\U A|Flg0\U v lJTZ6 5|lS|IF SZL T[GF D}<IDF\ J'lâ JWFZM SZ[ K[P NFPTP ~FP 
Z54__4___ GF SFRFDF, ;FDFGGL BZLNL SZL pt5FNG 5|lS|IF äFZF T[G]\ T{IFZ DF,DF\ ~5F\TZ SZL AHFZDF\ 
T[G]\ J[RF6 SZTF ~FP $_4__4___ p5H[ TM VF pt5FNG SZGFZ ;FC;[ ~FP !54__4___ GL D}<IJ'lâ SZL 
U6FIP VF D}<IJ'lâDF\ OF/M VF5GFZ SFDNFZM4 lGIMHSM4 D}0L 5}ZL 5F0GFZFVM4 ;DFH4 ;ZSFZ JU[Z[G[ IMuI 
J/TZ R}SjIF 5KL ~FP $_4__4___ GF D}<IJ'lâDF\YL H[ ZSD AFSL ZC[ T[G[ VF56[ lC;FAL 5lZEFQFFDF\ 
GOM SCLV[ KLV[P 5Z\T] VF GOFG]\ ;H"G 56 D}<IJ'lâ 5Z VFWFZ ZFB[ K[P T[ GM\WJ]\ Zæ]\P T[YL H TM T{IFZ 
DF, S[ ;[JFG]\ pt5FNG SZTF\ lJXF/SFI VF{nMlUS V[SDM S[ SM.56 W\WFNFZL V[SD HM D}<IJ'lâ SZJFDF\ 
lGQO/ lGJ0[4 ALHF VY"DF\ ;FWGMv:+MTMGM V;ZSFZS p5IMU SZJFDF\ lAGSFI"1FD GLJ0[ TM Vl:TtJ 
VF8M5JFGL H 5lZl:YlT pEL YFIP J:T]GF D}<IDF\ J'lâ YTL CMI TM H GOFSFZSTF ;\EJL XS[ K[P 
 D}<IJ'lâ p5FH"G SFI"DF\ SFDNFZMvSFD"RFZLVM4 lGIMHSM4 D}0L 5}ZL 5F0GFZ JU"4 ;ZSFZ4 ;DFH 
JU[Z[GM ;FYv;CSFZ4 OF/M D/TM CMI K[P TYF :JFEFlJS K[ S[ D}<IJ'lâ p5FH"G DF8[ VF ;CIMUL 51FSFZM 
JrR[ D}<IJ'lâGM ,FE J[TG AMG;4 jIFHvl0lJ0g0 SZJ[ZF :J~5[ JC[\RL N[JFDF\ VFJ[ K[P 
 
(PZ D}<IJ'lâGM bIF, 
 W\WFSLI V[SDG]\ D}<IF\SG DF8[GF D]bItJ[ A[ bIF,M K[P s!f V[SFpg8L\U bIF, sZf VFlY"S bIF,P 
V[SFpg8L\U bIF, 5|DF6[ W\WFGL V[S RMSS; ;DIGL VFJSDF\YL T[ ;DIUF/F NZlDIFG VFJS D[/JJF SZ[,F 
BRF"VMG[ AFN SZJFYL W\WFDF\ YI[, D}<IJ'lâ HF6L XSFI K[P HIFZ[ VFlY"S D}<IJ'lâGF bIF, VG];FZ V[S 
RMSS; ;DIG[ V\T[ W\WM 5MTFGF X[ZCM<0ZMG[ XSI T[8,]\ H D}<I JQF"GF V\T[ 56 ZC[J]\ HM.V[ VG[ KTF\ 
X[ZCM<0ZMG[ JW]DF\ JW] VFlY"S ,FE VF5JFGM K[P pnMU VG[ ;\RF,SMGF\ SFI"G]\ ;FR} lJ`,[QF6 EVA YL XSI 
AG[ K[P EVA V[ GF6FlSI lG6"IMG[ VFNX" AGFJ[ K[P T[GF 5Z H~ZL V\S]X ZFBL XS[ K[P T[G]\ lJ`,[QF6 SZ[ 
K[P VG[ AFæ N]lGIF ;FY[ ;\A\W ZFBL H~ZL lJUTM 5}ZL 5F0[ K[PsZf 
 V[SFpg8L\U bIF,DF\ W\WFGF D}<IJ'lâGL U6TZL ;DI[ D}0LGL J{Sl<5S 50TZ VG[ W\WFDF\ SZ[, 
D}0LZMSF6GL HMBDGL 50TZG[ SIFZ[I wIFGDF\ ,[T]\ GYLP VFlY"S D}<IJ'lâGM bIF, D}/E}T ZLT[ V[ T5F;[ K[ 
S[ W\WFGM SFI"SFZL GOM W\WFDF\ ZMSFI[,L D}0LGL 50TZ J;],JF ;1FD K[ S[ S[D m T[ 5FK/GM pN[X V[ K[ S[ 
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X[ZC<0;[" W\WFDF\ D}0LZMSF6 SZJF DF8[ p9FJ[, HMBDG]\ T[DG[ 5}ZT]\ J/TZ D/L ZC[J]\ HM.V[P VF DF8[ 
S\5GLGM SFI"SFZL GOM C\D[XF W\WFDF\ ZC[, HMBDGF NZ VG[ ZMSFI[, D}0LGL 50TZ SZTF\ JWFZ[ H CMJM 
HM.V[P H[GF 5lZ6FD[ S\5GL 5MTFGF ZMSF6SFZMGL D}0LDF\ BZF VY"DF\ JWFZM SZL X[ZCM<0;"G[ 5MTFGF 5|tI[ 
VFSQFL" XS[P 36L JBT V[J]\ 56 HMJF D?I]\ K[ S[ S\5GLGM GOM ZMSFI[,L D}0L 5Z J/TZ NZ S[ X[ZNL9 SDF6L 
p\RL S[ ;FZL CMI4 5Z\T] T[ H S\5GLGM VFlY"S D}<IJ'lâ GSFZFtDS CMI K[P T[GM :5Q8 VY" V[ YIM S[ VFJL 
S\5GL X[ZCM<0ZMGF ZMSF6GF D}<IDF\ 38F0M SZL ZCL K[P S\5GL 5MTFGL D}0L J[0OL ZCL K[P 
 W\WFGM VFlY"S D}<IJ'lâ EVA GL GLR[ D]HA U6TZL SZL XSFIPs#f 
 EVA             =  OPATC (TCE x WACC) 
HIF\ EVA  = (Economic Value Added) 
 OPATC = W\WFGM SFI"SFZL GOM SZJ[ZF AFNGM sH[DF\ lAGW\WFSLI VFJS H[D S[4 
    l0lJ0g0 jIFH TYF lAG W\WFSLI BRF"VMGM ;DFJ[X YTM GYLPf 
 TCE  = W\WFDF\ S], ZMSFI[,L D}0L 
    sX[ZCM<0;"G]\ O\0 ´ ,MG O\0 AFN ZMSF6Mf 
 WACC  = D}0LGL EFlZT ;Z[ZFX 50TZ 
 
 SM.56 W\WFvpnMUGL VFlY"S D}<IJ'lâG[ p\RL ,FJJF DF8[ GLR[GF 5U,FVM CFY WZJF HM.V[P 
v W\WFGM lJSF; SZJF GJ]\ D}0LZMSF6 D[/JL VF D}0L äFZF T[GL 50TZ SZTF JW] p\RF NZ[ VFJS 
SDFJJFYL X[ZCM<0;"GF D}0LZMSF6DF\ JWFZM SZL XSFIP 
v W\WFGL SFI"1FDTF JWFZL GOFSFZSTFDF\ JWFZM SZJM VG[ lAGpt5FNSLI BR"G[ XMWLG[ T[G[ 
V8SFJJFYL W\WFG]\ VFlY"S D}<I JWX[P 
v JT"DFG W\WFDF\ H[ D}0LZMSF6GL 50TZ T[ D}0LZMSF6GF\ J/TZ SZTF\ p\RL CMI T[G[ 38F0L T[JF D}0L 
ZMSF6G[ N]Z SZL W\WFG]\ ;DU| VFlY"S D}<I JWFZL XSFI K[P 
v VFlY"S D}<IJ'lâGF bIF, äFZF W\WFG]\ lAG GOFSFZS q D}<IJ'lâJF/] ZMSF6 V8SFJL W\WFGL ;DU| 
J'lâ SZL XSFI K[P T[D KTF\ VF bIF,GL GLR[ D]HA DIF"NF ZC[,L K[P  
v VFlY"S D}<IJ'lâGL U6TZL JBT[ W\WFGF S], D}0L ZMSF6 VG[ T[GL 50TZG[ wIFGDF\ ,[JFI K[P HIFZ[ 
W\WFDF\ GJ] H D}0L ZMSF6 SZJFDF\ VFJ[, CMI tIFZ[ ;DU| D}0LZMSF6 VG[ T[GF 5ZGM 3;FZM S[ 
X~GF JQF"DF\ JWFZ[ CMJFGF 5lZ6FD[ W\WFGL RMbBL VFJS 38L HFI K[P 5lZ6FD :J~5[ EVA GLRM 
ZC[ K[P H[ 5FK/GF JQF"DF\ lD,ST 3;FZF AFN 38TL HTL CMJFYL W\WFG]\ D}0LZMSF6 38T]\ HX[ ;FD[ 
GOFDF\YL 3;FZM VMKM DF\0L JF/JFDF\ VFJTM CMJFYL EVA VF5MVF5 VFJS J3TF\ p\RM HX[ H[ VF 
bIF,GL ;F{YL DM8L DIF"NF K[P 
v VF p5ZF\T VFlY"S D}<IJ'lâ ZMS0 5|JFCG[ wIFGDF\ ,[TM GYLP SDFI[, ,FEG[ SM.H :YFG GYLP 
5lZ6FD[ ;\RF,SM ,F\AFUF/FG]\ SM. %,FGL\U S[ H[ 8]\SFUF/FDF\ EVA pt5gG SZT]\ GYL T[G[ CFY 
WZTF GYLP 
v :8MS U6TZLGL 5âlTDF\ O[ZOFZ YJFYL (FIFO YL LIFO) S[ l0OS[ 8[1FGL GOF 5Z S[ ZMSFI[,L D}0L 
5Z YTL ;LWL V;ZG[ 5lZ6FD[ EVA T]ZT H AN,FI K[P 
v VFlY"S D}<IJ'lâGM bIF, DM8F ZMSF6 S[ H[GL D}0L 50TZ SZTF\ YM0] JW] D/[ K[P T[GL TZO[6 SZ[ K[P 
GFGF ZMSF6 S[ H[GL 5Z GOFSFZSTF JW] K[P T[G[ wIFGDF\ ,[T] GYLP 
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 p5ZMST DIF"NF CMJF KTF EVA GF bIF,G[ V5GFJL X[ZCM<0ZMG[ VFSQF"JF JF:TlJSTF ATFJJF 
S\5GLGM VFlY"S D}<IJ'lâGF bIF,G[ 5MTFGF JFlQF"S lC;FAMDF\ ;DFJ[X SZ[, K[P SM.56 3\3FDF\ S], D}0LGL 
50TZ 38F0JF DF8[ IMuI D}0LDF/B\] H~ZL K[P pKLGL D}0L äFZF S], D}0LGL EFlZT ;Z[ZFX 50TZ 38F0L XSFI 
K[P DF+ EVA G[ VFWFZ[ ZMSF6 SZJF DF8[ ,LW[,M lG6"I VIMuI U6FX[P 
 V[SFpg8L\U bIF, 5|DF6[ ;FDFgI ZLT[ A[ ãlQ8SM6GM p5IMU SZJFDF\ VFJ[ K[P s!f pt5FNG 
5|lS|IFGM ãlQ8SM6 sZf T{IFZ J:T] S[ ;[JFGL BZLNvJ[RF6GM V[8,[ S[ DF+ Trading Activitiy GM ãlQ8SM6P 
 CJ[ VF56[ p5ZMST ãlQ8SM6M VG];FZ D}<IJ'lâGM bIF, S|DXo T5F;L[V[P 
 
v pt5FNG 5|lS|IFGF ãlQ8SM6GL D}<IJ'lâGM bIF, 
 pt5FNG 5|lS|IF v 5[lS\U4 A|Flg0\U4 lJTZ6 JU[Z[ ;DU| 5|lS|IFGF VG];\WFG[ D}<IJ'lâGM bIF, 
T5F;JFDF\ VFJ[ TM J:T] S[ ;[JFG]\ pt5FNG SFI" SZTF V[SD[ ;%,FIZ 5F;[YL BZLN[, SFRF DF,;FDFG 
VW"T{IFZ DF, 5Z pt5FNG 5|lS|IF SZL BZLNFI[, DF,G]\ T{IFZ DF,DF\ ~5F\TZ YTF\ T[GF D}<IDF\ H[ JWFZM 
YFI T[G[ D}<IJ'lâ SC[JFDF\ VFJ[ K[P 
 l01FG[ZL OMZ V[SFpg8g8GF 5|IMHS zL V[ZLS SMC,Z 56 p5Z D]HAGF D\TjIG[ ;DY"G VF5TL 
D}<IJ'lâGL jIFbIF ZH} SZTF H6FJ[ K[ S[ ccSFRFDF,;FDFG 5Z SFDULZL SZJFGF\ 5lZ6FD[ 5|F%T YI[, T{IFZ 
J:T] S[ VW"T{IFZ DF,GL 50TZ V[8,[ D}<IJ'lâPccs$f 
 pt5FNG 5|lS|IFGF 5lZ6FD[ ;\5lTGF D}<IGF ;H"G YJFYL 5`RFNE}lDSFGF\ VG];\WFG[ D}<IJ'lâGM 
bIF, T5F;JFDF\ VFJ[ K[ tIFZ[ J:T] S[ ;[JFG]\ pt5FNG YJFGF 5lZ6FD[ D/TL p5HMDF\YL SFRFDF, ;FDFG 
VG[ VgI ;[JFVMGL sA/T64 5FJZ4 lGEFJ VG[ ;DFZSFD BR"4 JLDF l5|DLID4 HFC[ZFT BR"4 A[\S SlDXG4 
K5FD6L BR"4 5M:8[H BR"4 SFG}GL BR"4 VMl08 OLf 50TZ AFN HTF JWTL S[ AFSL ZC[TL VFJS S[ p5HG[ 
D}<IJ'lâ SC[JFDF\ VFJ[ K[P VF D}<IJ'lâGF p5FH"GDF\ OF/M VF5TF lJlJW ;CIMUL 51FSFZM sSFDNFZM4 D}0L 
5}ZL 5F0GFZFVM4 ;ZSFZ VG[ ;DFHf JrR[ D}<IJ'lâGL JC[R6L SZJFDF\ VFJ[ K[P VFD4 D}<IJ'lâDF\ 5UFZ 
VG[ VgI ,FEM4 jIFH4 l0lJ0g04 SZJ[ZF4 ;DFHMt5FNG BR" TYF ZFBL D}S[, SDF6LGM ;DFJ[X YFI K[P 
 pt5FNG 5|lS|IFGF ãlQ8SM6YL D}<IJ'lâGM p5ZMST bIF, T5F:IF AFN VF bIF,G[ ;]+FtDS :J~5[ 
VF56[ GLR[ D]HA ZH} SZL XSLV[P 
 D}<IJ'lâ = J:T] S[ ;[JF J[RF6G]\ RMbB] D}<I - ;%,FIZ 5F;[YL BZLNFI[, DF, ;FDFGGL 50TZ VG[ 
VgI ;[JFVMGL 50TZ 
VYJF 
 D}<IJ'lâ = SZJ[ZF 5C[,FGM GOM ´ DH}ZL 50TZ ´ 3;FZM ´ jIFH 
 5[-L S[ W\WFSLI ;FC; pt5FNG 5|lS|IFGL DNN J0[ H[ pt5FNG V[8,[ S[ VFp85]8 D[/J[ K[P T[GF 
J[RF6GF RMbBF D}<IDF\YL pt5FNG 5|lS|IF NZlDIFG J5ZFI[, .G5}8GL S],50TZ AFN svf HTF H[ JWFZM 
ZC[ T[G[ D}<IJ'lâ SC[JFDF\ VFJ[ K[P 
 D}<IJ'lâ = VFp85}8GF J[RF6G]\ RMbB] D}<I v .G5}8GL S], 50TZ 
 
v jIF5FlZS ãlQ8SM6YL D}<IJ'lâGM bIF, o 
 T{IFZ DF, S[ J:T] VG[ ;[JFGL BZLNL SZL VG[ T[G]\ J[RF6 SZTF J[5FZLGF ¹lQ8SM6YL D}<IJ'lâGM 
bIF, T5F;LV[ TM D}<IJ'lâ V[8,[ ALH]\ S. GlC 5Z\T] J:T]GF J[RF6G]\ RMbB] D}<I ´ J:T]GF VFBZ 
:8MSDF\YL BZLNFI[, T{IFZ DF,GL 50TZ ´ X~VFTGM :8MS AFN HTF H[ JWFZM ZC[ T[G[ D}<IJ'lâ TZLS[ 
VM/BJFDF\ VFJ[ K[P VFD Trading Activity SZTF jIF5FZLVM T{IFZ J:T] S[ ;[JFGL :Y/ VG[ ;DI,1FL 
5|SZ6v( o D}<IJ'lâGM bIF, 
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p5IMULTFDF\ JWFZM SZL D}<IJ'lâ SZ[ K[P J[5FZ S[ jIF5FZLI 5|J'lTVMG[ 5lZ6FD[ pNEJTF D}<IJ'lâG[ 
;]+FtDS :J~5[ GLR[ D]HA NXF"JL XSFI 
D}<IJ'lâ = [T{IFZ DF, S[ ;[JFGF J[RF6G]\ RMbB] D}<I] + [VFBZ :8MS] +  
   [T{IFZ DF, S[ ;[JFGL BZLN 50TZ] + [X~VFTGM :8MS] 
U|M; J[<I] V[0[0 (GVA) = [3\WFGL VFJS] -  
   [NFB, SZ[, DF, ;FDFGGL 50TZ VG[ VgI NFB, SZ[, ;[JFGL 50TZ] 
 
G[8 J[<I] V[0[0 = U|M; J[<I] V[[0[0 - lD<STGM 3;FZM 
 pnMUGL ;ZBFD6L DF8[ ;FDFgI ZLT[ SFRL D}<IJ'lâ wIFGDF\ ,[JFDF\ VFJ[ K[P 
 
(P# D}<IJ'lâGL pt5lT 
 J:T] S[ ;[JFGF pt5FNGG[ 5lZ6FD[ S[ T[GF J[5FZGF 5lZ6FD[ J:T] S[ ;[JFGL AHFZLI1FDTF4 
J5ZFX,l1FTF VG[ :Y/,l1FTFDF\ JWFZM YJFGF 5lZ6FD[ J:T] S[ ;[JF DF8[ BZLNFI[, SFRM DF,;FDFG VG[ 
VgI ;[JFVMGL 50TZ 5Z J:T] S[ ;[JFGF J[RF6GF RMbBF D}<IGM H[ JWFZM ZC[ T[G[ D}<IJ'lâGL pt5lT 
SC[JFDF\ VFJ K[P ALHF VY"DF\ J:T] S[ ;[JFGF J[RF6GL p5HDF\YL VG[ VgI VFJSMDF\YL J:T] S[ ;[JFGF\ 
pt5FNG VY[" J5ZFI[, DF,;FDFGGL 50TZ VG[ VgI ;[JFVMGL 50TZ AFN HTF ZC[TM JWFZM V[8,[ 
D}<IJ'lâP 
 VCL\ J[RF6GL p5HDF\ J[RF6,1FL S. S. lJlJW AFATMGM ;DFJ[X YFI T[GL :5Q8TF VlGJFI" AG[ 
K[P J[RF6GL p5H V[8,[ J[RFI[, DF,GL J[RF6lS\DT ´ J[RF6J[ZM ´ VgI 0I]8LVM sJ[ZFf DF\YL SlDXG4 
J/TZ4 J8FJ4 J[RF6 DF, 5ZT VG[ :J J5ZFX DF8[ ,LW[, DF, JU[Z[ AFN HTF\ JWTL ZSDP VgI VFJSMDF\ 
V[8,[ S[ 5[-LGL lD,STM JF5ZJFGL ;[JF 5}ZL 5F0JFGF 5lZ6FD[ H[ VFJS D/[ K[P ALHF VY"DF\ ;[JFVMGL 
VFJSMDF\ EF0]\4 J/TZvjIFH4 UF{6 S\5GL TZOYL D/[, l0lJ0g0 VG[ VgI VFJSM JU[Z[GM ;DFJ[X YFI K[P 
 VFJL H ZLT[ J:T] S[ ;[JFGF pt5FNG VY[" J5ZFI[, DF,;FDFGGL 50TZ VG[ VgI ;[JFVMGL 
50TZDF\ S. S. AFATMGM ;DFJ[X YFI K[ T[GL :5Q8TF 56 VlGJFI" K[P J5ZFI[, DF, ;FDFGGL 50TZ 
V[8,[ ACFZYL BZLNJFDF\ VFJ[, SFRF DF,;FDFGGL BZLN 50TZ VG[ VW"T{IFZ DF,;FDFGGL BZLN 50TZP 
VgI ;[JFVMGL BZLN 50TZDF\ V[JL ;[JFVMGL 50TZGM ;DFJ[X YFI K[ S[ ;[JFVMG]\ pt5FNG 5-L S[ S\5GL 
5MT[ SZTL GYL 56 VFJL ;[JFVM ACFZYL BZLNJFDF\ VFJ[P NFPTP S\5GL S[ 5[-L JZF/ VG[ JLH/LG]\ pt5FNG 
5MT[ G SZTL CMI tIFZ[ JZF/ VG[ JLH/L ACFZYL BZLNJFDF\ VFJ[ TM T[GM VgI ;[JFVMGL BZLN 50TZDF\ 
;DFJ[X YFI K[P VF 5|SFZGL H]NF H]NF 5|SFZGL H[ ;[JFVMGL ACFZYL BZLNL SZJFDF\ VFJ[ T[GL BZLN 
50TZGM VgI ;[JFVMGL BZLN 50TZDF\ ;DFJ[X YFI K[P H[D S[ A/T64 5FJZ4 lGEFJ VG[ ;DFZSFD ;[JF 
:8[XGZL VG[ K5FD6L4 JLDF l5|lDID4 5M:8[H4 A[\S SlDXG4 VMl08 OL4 SFG}GL BR" JU[Z[ ;[JFVMGL 50TZGM 
VgI ;[JFVMGL 50TZDF\ ;DFJ[X YFI K[Ps5f 
 
(P$ D}<IJ'lâGM p5IMU 
 D}<IJ'lâGM p5IMU V[8,[ D}<IJ'lâGF ;H"GDF\ v pt5lTDF\ HJFANFZ ;CIMUL 51FSFZM JrR[ 
D}<IJ'lâGL JC[\R6L ;FDFgI ZLT[ D}<IJ'lâGM p5IMU v JC[R6L GLR[ NXF"J[, ;CIMUL 51FSFZM S[ D}<IJ'lâGL 
pt5lTDF\ OF/M VF5TF D]bI 51FM JrR[ SZJFDF\ VFJ[ K[P 
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 s!f SFDNFZM 
 sZf D}0L 5}ZL 5F0GFZFVM 
 s#f ;ZSFZ 
 
s!f SFDNFZM DF8[ D}<IJ'lâGM p5IMU 
 SFDNFZMDF\ NZ[S 5|SFZGF SFDNFZM SD"RFZLVMGM ;DFJ[X YFI K[P V[8,[ S[ DFGJA/GM ;DFJ[X YFI 
K[P pt5FNG 5|lS|IF4 5[lS\U4 A|Flg0\U JU[Z[DF\ D}<IJ'lâGF ;H"GDF\ VlGJFI" V[J]\ cczDcc GFDG]\ :+MT 5]Z]\ 
5F0GFZ SFDNFZM DF8[ D}<IJ'lâGM p5IMU VlGJFI" AG[ K[P SFDNFZMGF lC:;[ VFJTM D}<IJ'lâGM p5IMU 
V[8,[ SFDNFZMG[ R}SJJFDF\ VFJT]\ J[TG S[ 5UFZ4 AMG;4 5|MlJ0g0 O\0DF\ OF/M4 U|[rI].l84 DC[GTF6]\ VG[ 
S<IF6,1FL 5U,F\ 5FK/ YTM BR"P 
 
sZf D}0L 5}ZL 5F0GFZFVM DF8[ D}<IJ'lâGM p5IMU 
 D}<IJ'lâGM p5IMU D}0L 5}ZL 5F0GFZFVM DF8[ ;F{YL VUtIGM p5IMU U6FIP SFZ6 S[ D}0L 5}ZL 
5F0GFZFVMV[ sX[Z CM<0;"4 l0A[gRZ CM<0;"4 GF6FSLI ;\:YFVM4 A[\S 5|NFG SZ[,F D}0L 5}ZJ9FDF\YL 5[-LGL 
pt5FNGXlST4 lJTZ6 XlST4 GOFSFZSTF JU[Z[GM JWFZM YFI K[P V[SDGL TDFD W\WFSLI 5|J'lTG]\ JCG YFI 
K[P X[ZCM<0;" DF8[ D}<IJ'lâGM p5IMU V[8,[ X[ZD}0L 5Z R}SJJFDF\ VFJT]\ l0lJ0g0P VF p5ZF\T l0lJ0g0 TZLS[ 
GlC R}SJJFDF\ VFJTM D}<IJ'lâGM lC:;M V[8,[ ZFBL D]S, GOM S[ SDF6L 56 X[Z CM<0ZM DF8[ H D}<IJ'lâGM 
p5IMU U6FIP l0A[gR; CM<0;"4 GF6FSLI ;\:YFVM4 A[\S JU[Z[ DF8[ D}<IJ'lâGM p5IMU V[8,[ T[DG[ 
R}SJJFDF\ VFJT]\ jIFHP 
 
sZf ;ZSFZ DF8[ D}<IJ'lâGM p5IMU 
 D}<IJ'lâGL pt5lT DF8[ ;ZSFZ DF+ ;UJ0 EI}" DF/B] H 5]Z] 5F0T]\ GYLP 5Z\T] W\WFSLI 5|J'lTVM 
SM.56 5|SFZGF V\TZFI JUZ ;Z/TFYL v ;CHTFYL v ;FZL ZLT[ R,FJL XSFI T[J]\ :J:Y 
W\WFSLIvVF{nMlUS VFlY"S JFTFJZ6 VG[ 5IF"JZ6 56 5]Z]\ 5F0[ K[P VG[ p\E] SZ[ K[P VF{nMlUS VXF\lTGF 
DFCM,DF\ D}<IJ'lâ ;\ElJ XS[ BZL m ;ZSFZ DF8[ D}<IJ'lâGM p5IMU V[8,[ ;ZSFZG[ R}SJJFDF\ VFJTF 
SZJ[ZF H[JF S[ VFJSJ[ZM4 J[RF6J[ZM4 ;\5lTJ[ZM4 VgI J[ZF VG[ NZM4 S:8D 0I]8L4 V[S;F.h 0I]8L4 J[8 JU[Z[P 
 p5ZMST ;CIMUL 51FSFZM DF8[ D}<IJ'lâGM p5IMU YFI K[P VF p5ZF\T ;UJ0EI]" ;FDFÒS DF/B]\ 
5]Z\\] 5F0GFZ ;DFH DF8[ ;FDFÒS HJFANFZLGF :J~5[ D}<IJ'lâGM p5IMU YFI K[ H[ VG];FZ ;DFHGF 
ptYFG VG[ ;UJ0 DF8[ VG[S 5|J'lTVM DF8[ BR" SZJFDF\ VFJ[ K[P 
 
(P5 D}<IJ'lâG]\ 5+S T{IFZ SZJ]\ 
 D}<IJ'lâDF\ 5+SDF\ S\5GLGL D}<IJ'lâGL p5H TYF T[GL pt5lTDF\ OF/M VF5GFZ lJlJW ;CIMUL 
51FSFZM JrR[ D}<IJ'lâGL JC[R6L S[ p5IMUGL lJUTM NXF"JJFDF\ VFJ[ K[P V[S ZLT[ TM D}<IJ'lâG]\ 5+S 
GOFvG}S;FG S[ VFJS BR" 5+SGL OZL UM9J6L ~5[ YTL ZH}VFT K[P HM S[ VFJL OZL UM9J6L W\WFSLI 
;FC;GL VFlY"S GÞZTF V\U[ D}<IJ'lâGF ¹lQ8SM6YL ZH}VFT SZ[ K[P D}<IJ'lâG\] 5+S ;FDFgI ZLT[ A[ 
EFUDF\ T{IFZ SZJFDF\ VFJ[ K[P 5|YD EFUDF\ D}<IJ'lâG]\ ;H"G S[ pt5lT S[ D}<IDF\ J'lâ NXF"JTL lJUTM 
NXF"JJDF\ VFJ[ K[ S[ ZH} SZJFDF\ VFJ[ K[P D}<IJ'lâ 5+SGF ALHF EFUDF\ D}<IJ'lâ ;H"GGF ;CEFUL 
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51FSFZM JrR[ D}<IJ'lâGL ZSDGL JC[R6L S[JL ZLT[ Y. v D}<IJ'lâGM p5IMU NXF"JTL lJUTM NXF"JJDF\ VFJ[ 
K[P D}<IJ'lâ 5+SGM GD}GM GLR[ D]HA K[Ps&f 
 
TFZLB PPPPPPPPPPPPPPPPP GF ZMH 5}Z YTF JQF"G]\ PPPPPPPPPPPPPPPPPP D}<IJ'lâG]\ 5+S 
lJUT ~FP ~FP 
D}<IJ'lâGL pt5lTo 
s!f J[RF6GL S], p5H 
     sJ[RF6J[ZM VG[ V[S;F.h 0I}8L ;lCTf 
AFN o   J[RF6 DF, 5ZT                  PPPPPPPPPPPP 
         :J J5ZFX DF8[ ,LW[, DF,      PPPPPPPPPPPP 
         SlDXG                           PPPPPPPPPPPPP 
         J8FJ                             PPPPPPPPPPPP 

















sZf VgI ;[JFVMGL D/[, VFJS 
         jIFH VG[ l0lJ0g0                           
         D/[, EF0]\ 
        D/[, ZMI<8L 











  PPPPPPPPPPPPPPPPP 
s#f AFN o DF,;FDFGGL 50TZ 
     DF,;FDFGGM X~GM :8MS 
    ´ DF,;FDFGGL BZLNL             PPPPPPPPPPPPPPPPP 
    v DF,;FDFGGM VFBZ :8MS       PPPPPPPPPPPPPPPP 
       J5ZFI[, SFRFDF,GL 50TZ 
    VgI DF,;FDFGo 
     v VM.,4 ZL\U4 UFEF  
     v 5[lS\U DF8[GL DF,;FDU|L 
     v A/T6 
     v JLH/LGM J5ZFX 
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s$f AFN o VgI ;[JFVMGL 50TZ 
    EF0]\ SZJ[ZF JU[Z[ 
    JLDF l5|DLID 
    HFC[ZFT4 D];FOZL BR" 
    VMl08 OL 
    5M:8[H VG[ 8[,LU|FD 
    :8[XGZL VG[ K5FD6L ,JFHDM 
    J[RF6DF, UF0FEF0]\ 



















D}<IJ'lâGM pt5lT s!´Zv#v$f  PPPPPPPPPPPPPPPPP 
v D}<IJ'lâGM p5IMU 
s!f  SFDNFZM DF8[  
      v DH}ZL4 5UFZ4 AMG; JU[Z[ 
      v D[G[Ò\U l0Z[S8ZG]\ DC[GTF6]\ 
      v 5|MlJ0g0 O\04 .PV[;PVF.P DF\ OF/M 
      v SD"RFZL S<IF6,1FL BRF" 















sZf  ;ZSFZ DF8[ 
     v VJFSJ[ZM 
     v J[RF6J[ZM 
     v S:8D 0I]8L 
     v V[S;F.h 0I]8L 
     v SZJ[ZF 















s#f D}0L 5}ZL 5F0GFZFVM DF8[ 
    v l0lJ0g0 
   v jIFH 
   v A[\S ,MG 5Z jIFH 
   v l0A[gRZ jIFH 













s#f W\WFSLI V[SDDF\ ZFBL D]S[, SDF6L 
    v 3;FZM 







D}<IJ'lâGM p5IMU s!´Z´#´$f  PPPPPPPPPPPPPPPPP 
   
 D}<IJ'lâ 5+S T{IFZ SZJFGM AGFJJFGM V[S C[T] ;\RF,G D\0/G[ D}<IJ'lâGL pt5lT VG[ p5IMU 
lJX[ DFlCTUFZ SZJFGM K[P D}<IJ'lâGL pt5lT VG[ p5IMU V\U[ TAÞFJFZ DFlCTL5|[QF6 SZT]\ p5ZMST 5+S 
;FDFgI ZLT[ 5|6Fl,SFUT :J~5[ ZH} YTF GOFvG}SXFG BFTFDF\ NXF"J[,L lJUTM 5ZYL T{IFZ SZJFDF\ VFJ[ K[P 
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D}<IJ'lâG]\ 5+SZ T{IFZ SZJ]\ V[8,F DF8[ VFJxIS AG[ S[ JFlQF"S lC;FAMGF V[S EFU ~5[ GOFvG}SXFG BFTF 
5ZYL D}<IJ'lâGL pt5lT VG[ p5IMU V\U[ SM. TFZ6 SF-L XSFT]\ GYLP 
 D}<IJ'lâGF 5+SMDF\ S[8,LS lJUTM ZH} SZJFDF\ T[G[ lAG D}<IJ'lâ VF.8D SC[ K[P  
 v 3F,BFW VGFDTGL HMUJF. 
 v l05MhL8G]\ D/[, jIFH 
 v E\UFZ J[RF6GL p5H 
 v lD,ST J[RF6G]\ G}SXFG S[ GOM 
 v GM\W6L 5C[,FGF ;DIGF VFJS S[ BR" H[ DF\0L JF?IF K[P 
 v l5|,LDLGZL BRF"VM 
 v 0MG[XG VF5[, S[ D[/J[, 
 
(P& EFZTDF\ D}<IJ'lâGM VeIF;   
 GF6FSLI JQF" Z__Zv_# NZdIFG BFGUL 1F[+GL 5__ S\5GLVM S[ H[G]\ J[RF6 ~FP !__ SZM0YL 
JW] K[ T[JL S\5GLG]\ U|M;vJ[<I]V[0[0 ~FP !4#!45_Z SZM0 H[8,] YI]P H[ UT GF6FSLI JQF"GL ;ZBFD6LDF\ 
)P(@ JWFZ[ K[P HIFZ[ G[8vJ[<I]V[0[0DF\ JWFZM !_P!@ YL HMJF D/[ K[P RMbB] D}<IJ'lâ JQF" Z__!v_Z DF\ 
~FP !4_!4&#( SZM0 H[8,L CTL H[ JWLG[ JQF" Z__Zv_#DF\ ~FP !4!!4(*( SZM0 YJF HFI K[P VF 5__ 
S\5GLVMGM D}<IJ'lâ NZ T5F;LV[ TM !o_PZ! GM\WFIM K[P D}0L ZMSF6 ;FD[ RMbBM D}<IJ'lâ NZ !*P&#@ 
H[8,M JQF" Z__!v_Z DF\ ZC[,M CTM H[ JWLG[ JQF" Z__Zv_#DF\ !(PZ!@ YI[, K[P 
 
8[A, G\P v(P! 
BFGUL 1F[+GL !_ VU|6L S\5GLVMGF D}<IJ'lâGM JQF" Z__Zv_# VG[ Z__!v_Z NZdIFGGM VeIF;  
sZSD SZM0DF\f 
RMbBL D}<IJ'lâ S], D}<IJ'lâ 
S\5GL 
Z__Zv_# Z__!v_Z @ AN,FJ Z__Zv_# Z__!v_Z @ AN,FJ
ZL,FIg; .g0:8=Lh 10736 10303 4.2 13574 13119 3.5
V[RPV[,PV[,P 4150 3788 9.6 4284 3933 8.9
8L:SM 3683 2442 50.8 4239 2466 42.9
.gOM;L; 3215 2362 36.1 3404 2523 34.9
VF.P8LP;LP 3046 2695 13.00 3283 2893 13.5
8F8F DM8;" 1943 1388 40.0 2302 1743 32.1
V[, V[g0 8L 1897 1880 0.9 2203 2207 -0.2
JLPV[;PV[GPV[,P 1800 4874 -63.10 1947 5004 -61.1
JL5|M 1741 1626 7.0 1839 1768 6.3
lCg0F<SM 1690 1516 11.5 1954 1671 17.0
5__ S\5GLVMGM S], ;ZJF/M 111878 101638 10.1 131502 119767 9.8
s5|Fl%T:YFG o V. K. Bhall, Investment  Management,  S. chand Publisher, Delhi,2005, f 
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VF ;DU| VeIF;DF\ RMbBF D}<IJ'lâGL U6TZL DF8[ S], 5__ S\5GLVMG[ Z* pnMU U|]5DF\ JC[RJFDF\ VFJL 
VG[ RMbB] D}<IJ'lâ GLR[ D]HA GÞL SZJFDF\ VFJ[, K[P 
 5UFZ DH}ZL VG[ AMG; ´ DFl,SGM 5|MlJ0g0 O\0DF\ OF/M ´ SD"RFZL S<IF6BR" ´ jIFHGL R}SJ6L 
´ SZJ[ZFGL HMUJF. ´ l0lJ0g0GL R}SJ6L ´ ZFBL D}S[, SDF6L sGOMf = RMbBL D}<IJ'lâ 
 sS], D}<IJ'lâGL U6TZL ;DI[ 3;FZM pD[ZJFDF\ VFJ[, K[Pf 
 
(P* D}<IJ'lâG]\ 5+S T{IFZ SZJFDF\ D]xS[,LVM 
 D}<IJ'lâ 5+S S[JL ZLT[ T{IFZ SZJ]\ T[ V\U[ lJlJW N[XMGF lC;FAL 5ZFDX" SZTF\ ;\U9GMV[ DFU"NX"S 
;}RGM VG[ SFI"ZLlTVM VF%IF\ K[P 5Z\T] VFGF 5lZ6FD[ ;J";\UT SFI"ZLlTGM VFlJEF"J YTM GYLP D}<IJ'lâG]\ 
5+S T{IFZ SZJFDF\ AGFJJDF\ H]NF H]NF VlEUDM HMJF D/[ K[P H[D S[ VgI ;[JFVMDF\YL :+MTMDF\YL D/[,L 
VFJSG[ D}<IJ'lâ TZLS[ U6JL S[ S[D m D}<IJ'lâ 5+S T{IFZ SZJFDF\ ;FDFgI ZLT[ GLR[ NXF"J[, VlEUD 
lG5HS D]xS[,LVM VG]EJJF D/[ K[P 
 
s!f 3;FZM 
 D}<IJ'lâ 5+SDF\ 3;FZM4 D}<IJ'lâGL JC[R6L TZLS[ NXF"JJFGL 5âlT 5|Rl,T K[P ALHF VY"DF\ 
3\3FSLI ;FC;[ EFJL lJSF; VG[ lD,STGL 5]Go:YF5GF DF8[ ZFBL D]S[, SDF6L K[P DF,;FDFG VG[ 
pt5FNG,1FL AFC] ;[JFVMGL BZLN 50TZ J[RF6GL S], p5HDF\YL AFN SZJFDF\ VFJ[ K[P T[ ZLT[ 3;FZFGL 
ZSD J[RF6GL S], p5HDF\YL AFN SZJFDF\ VFJTL GYLP 5lZ6FD[ 3;FZM D}<IJ'lâGL JC[R6L TZLS[ NXF"JJFDF\ 
VFJ[ K[P VFG] SFZ6 V[ K[ S[ DF,;FDFG VG[ pt5FNG,1FL AFæ ;[JFVMGL 5UFZ 50TZ V[8,[ JF:TJDF\ AFæ 
51FSFZMG[ R}SJ[, lS\DT K[P VFJL SZFZHgI lS\DT N:TFJ[Ò ClSST AGL ZC[ K[P HIFZ[ 3;FZM TM W\WFSLI 
;FC; äFZF jIlST VFWFlZT S[ WMZ6M GSSL YTL VF\TlZS AFAT K[P T[YL 3;FZFG[ ACFZYL BZLN[, .G5]8GL 
H[D J[RF6GL p5HDF\YL AFN SZL D}<IJ'lâ U6JFDF\ VFJTL GYLP 
 HIFZ[ 3;FZFGF ;\NE"DF\ S[8,FS lJRFZSM V[D DFG[ K[ S[ p5Z NXF"jIF VG];FZ 3;FZFG[ ZFBL D]S[, 
SDF6L TZLS[ U6JFG[ AN,[ RMbBF D}<IJ'lâGL U6TZL SZJF DF8[ J[RF6GL p5HDF\YL 3;FZM AFN SZJM 
HM.V[ SFZ6 S[ pt5FNG VG[ J[RF6GF\ :+MTM TZLS[ H[ lD,STGM p5IMU YFI K[ T[ 56 ACFZYL H 
BZLNJFDF\ VFJL CMI K[P 5lZ6FD[ 3;FZM 56 AFæ BZLN[, .G5}8 AGL XS[ K[P 
 3;FZF V\U[GL p5ZMST lJUTM wIFGDF\ ,[JFDF\ VFJ[ TM D}<IJ'lâG]\ 5+S T{IFZ SZTL JBT[ V[ 
D]xS[,L pNEJ[ K[ S[ 3;FZM D}<IJ'lâGL JC[R6L TZLS[ ZFBL D]S[, SDF6LGM lC:;M U6JM S[ ACFZYL 
BZLNFI[, .G5}8 TZLS[ U6L J[RF6GL p5HDF\YL AFN SZJMP 
 
sZf ZMSF6M 5Z D/[, VFJSvVgI ;[JFVMDF\YL D/[, VFJS 
 5+SDF\ 5[-LG]\ SFDULZLG]\ D}<IF\SG SZJF DF8[ 5[-LGL 5|tI1F SFDULZLGF 5lZ6FD[ pENJTL J[RF6GL 
p5HDF\ ZMSF6M 5Z D/[, jIFH l0lJ0g0 ZMI<8L D/[, EF0]\ JU[Z[GM ;DFJ[X G YJM HM.V[P T[JL V[S N,L, 
SZJFDF\ VFJ[ K[P HIFZ[ VFJL VFJS JWFZ[ 5|DF6DF\ CMI tIFZ[ J[RF6GL p5HDF\ T[GM ;DFJ[X SZJFG[ AN,[ 
J[RF6M5ZF\T VFJS T[G[ V,U NXF"JJL HM.V[ T[J]\ V[S D\TjI K[P VFD4 D}<IJ'lâG]\ 5+S T{IFZ SZJFDF\ VFJ[ 
tIFZ[ T[GM J[RF6GL p5HDF\ ;DFJ[X SZJM S[ S[D m T[ V\U[ D]xS[,L VG]EJJFDF\ VFJ[ K[P    
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(P( D}<IJ'lâG]\ lJ`,[QF6 
(P(P! lGZDF S[lDS<; l,lD8[0 G\]  D}<IJ'lâG\] lJ`,[QF6o 
 
D}<IJ'lâGL pt5lT 
8[A, G\P (PZ DF\ NXF"jIF D]HA VF S\5GLGL S], VFJS VeIF;GF 5|YD JQF" Z__!v_Z DF\ 
!)#ZP_( SZM0 HMJF D/[ K[P T[GL ;FD[ VeIF;GF V\lTD JQF" Z__)v!_ DF\ S\5GLGL S], RMbBL VFJS 
#!*&P$( SZM0 HM. XSFI K[P JQF" Z__Zv_# G[ V5JFN ~5 U6TF AFSLGF JQFM"DF\ J[RF6GL RMbBL 
VFJS JWFZFG]\ J,6 NXF"J[ K[P S\5GLGF VFJSGL ;ZBFD6LV[ pt5FNG ;\A\lWT BR" HM.V[ TM S\5GLGF DF, 
;FDFGGL 50TZ pt5FNGGF JWFZF H[8,M 5|DF6;Z JWFZM NXF"JTL GYLP JQF" Z__!v_Z DF\ S\5GLGL 
J[RF6GL S], RMbBL VFJS !)#ZP_( SZM0 GL ;FD[ DF,;FDFGGL 50TZ !_*_P)* SZM0 HMJF D/[ K[P 
HIFZ[ VeIF;GF V\lTD JQF" Z__)v!_ DF\ J[RF6GL S], RMbBL VFJS ,UEU *5@ H[8,L JWL 
#!*&P$( SZM0 YJF HFI K[P T[GL ;FD[ S\5GLGL DF,;FDFGGL 50TZ DF+ ZZ_ SZM0GMH V[8,[ S[ Z_@GM 
H JWFZM NXF"J[ K[P S\5GLGF A/T6 BR" VG[ JlCJ8L T[DH J[RF6vlJTZ6 BR" HM.V[ TM T[ 5|DF6DF\ B]A 
p\RF HMJF D/[ K[P T[DF\ 56 BF; SZLG[ JCLJ8L VG[ J[RF6vlJTZ6 BR" JQF" Z__!v_Z YL Z__#v_$ DF\ 
,UEU *_ SZM0GL ;Z[ZFX ZSD NXF"J[ K[P HIFZ[ 5KLGF A[ JQFM"DF\ VF BR"G]\ 5|DF6 VFU,F +6 JQFM"GL 
;ZBFD6LV[ ,UEU AD6L V[8,[ S[ !!$ SZM0 H[8,] HM. XSFI K[P T[GFYL 56 lJX[QF VeIF;GF V\lTD 
RFZ JQFM"DF\ VF BR"G]\ 5|DF6 VFWFZ JQF"GL ;ZBFD6LV[ V\NFÒT *__@ GM JWFZM NXF"J[ K[ H[ D}<IJ'lâGL 
ZSD 5Z GSFZFtDS V;Z pEL SZ[ K[P JQF" Z__&v_*4 Z__(v_) VG[ Z__)v!_ DF\ S\5GLGF 5ZR}Z6 
BR"GL ZSD 56 VFWFZ JQF"GL ;ZBFD6LV[ B]A p\RL HMJF D/[ K[P S\5GLGF pt5FNG VG[ JlCJ8L T[DH 
J[RF6vlJTZ6 BR"GL 8SFJFZL HMTF bIF, VFJX[ S[ JQF" Z__&v_* VG[ JQF" Z__(v_) DF\ S\5GLGF S], 
BR"GL 8SFJFZL ($P)Z@ VG[ (ZP(_ H[8,L p\RL HMJF D/[ K[ VG[ 5lZ6FD :J~5 VF A\G[ JQFM"DF\ S\5GLG]\ 
S], D}<IJ'lâG]\ 5|DF6 !5P_( VG[ !*PZ_ NXF"J[ K[P S\5GLV[ JQF" Z__#v_$ DF\ ;F{YL p\RL S], D}<IJ'lâ 
&!*P!_ SZM0 5|F%T SZ[, K[ VG[ 5lZ6FD[ S\5GLG]\ S], D}<IJ'lâ GL 8SFJFZL VF JQF"DF\ #5P!5@ H[8,L 
;F{YL p\RL HMJF D/[ K[P VFD ;DU| ZLT[ HMTF VF S\5GLG[ S], D}<IJ'lâGL pt5lT JQF" Z__&v_* G[ 
V5JFN ~5 U6TF S|DXo JWFZM NXF"J[ K[P 
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8[A, G\P v (PZ 
lGZDF S[lDS<; l,lD8[0GL D}<IJ'lâ 
JQF" 2002 2003 2004 2005 2006 2007 2008 2009 2010 
lJUT                   
J[RF6 1930.20 2052.73 1740.75 1842.66 1916.56 2245.73 2332.87 3031.73 3117.95 
VgI VFJSM 18.39 23.61 26.09 73.53 50.83 50.52 99.93 32.96 51.73 
:8MSGF CJF,F -16.51 -21.04 -11.30 -17.44 6.98 67.52 25.96 31.08 6.80 
S], VFJS 1932.08 2055.30 1755.54 1898.75 1974.37 2363.77 2458.76 3095.77 3176.48 
S], VFJSGL 8SFJFZL 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 
BRF"VMqHFJS                   
SFRFDF,GL 50TZ 1070.97 1159.03 772.79 925.53 906.16 1091.69 1085.21 1421.59 1290.89 
5FJZ  159.27 179.56 181.21 183.42 225.86 256.27 278.53 401.06 394.83 
VgI pt5FNSLI BR" 58.48 63.52 62.47 60.30 76.49 81.84 77.65 101.07 121.11 
JCLJ8L VG[ J[RF6 lJTZ6 BR" 63.76 67.52 77.12 114.03 113.91 411.38 411.07 473.87 527.61 
5ZR}Z6 BR" 25.38 45.34 44.85 30.36 87.94 166.09 48.86 165.72 101.65 
pt5FNGGF 5|FYlDS BR" 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
S], BRF" q HFJS 1377.86 1514.97 1138.44 1313.64 1410.36 2007.27 1901.32 2563.31 2436.09 
S], HFJSGL 8SFJFZL 71.31 73.71 64.85 69.18 71.43 84.92 77.33 82.80 76.69 
S], D}<IJ'lâ 554.22 540.33 617.10 585.11 564.01 356.50 557.44 532.46 740.39 
S], D}<IJ'lâGL 8SFJFZL 28.69 26.29 35.15 30.82 28.57 15.08 22.67 17.20 23.31 
S], 8SFJFZL 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 
s5|Fl%T:YFG o VeIF; C[9/GL ;M0FV[X S\5GLVMGF JFlQF"S VC[JF, JQF" Z__!v_Z YL Z__)v!_f
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v D}<IJ'lâGM p5IMU 
 S\5GL äFZF 5|F%T SZ[, S], D}<IJ'lâDF\YL JC[R6L VG[ HMUJF. AFN SZL p5IMUGL l:YlT 5|:T]T 
8[A, G\P (P# äFZF NXF"JJFDF\ VFJ[,L K[P H[ D]HA S\5GLV[ SR"RFZLVMGF\ 5UFZ VG[ DC[GTF6F :J~5[ 
VeIF;GF 5|YD 5F\R JQFM"DF\ ,UEU *@ GF NZ[ D}<IJ'lâGM p5IMU SZ[, K[P HIFZ[ VeIF;GF V\lTD RFZ 
JQFM"DF\ 5UFZ VG[ DC[GTF6F :J~5[ ,UEU !&@GF NZ[ S], D]<IGM p5IMU SZJFDF\ VFJ[,M K[P VF H 
5|DF6[ SZJ[ZFGL HMUJF. T5F;LV[ TM S\5GLV[ VeIF;GF 5|YD JQF"DF\ !(P*!@ H[8,M S], SZJ[ZFGL R}SJ6L 
SZ[, K[ H[GL ;FD[ JQF" Z__#v_$ DF\ SZJ[ZFGL S], R}SJ6L Z!P!_@4 JQF" Z__$v_5 DF\ !!P&5@ VG[ 
Z__5v_& DF\ !(PZ_@ SZJ[ZFGL R}SJ6L SZ[,L HMJF D/[ K[P  
JQF" Z__Zv_# VG[ Z__&v_* DF\ VG]S|D[ lOS; 8[1FGL J;],FT VG[ 0FIZ[S8 8[1FGL J;],FTG[ 
5lZ6FD[ S], SZJ[ZFGL 8SFJFZL v_PZ$@  ;FD[ v!!P(!@ HMJF D/[ K[P VFH 5|DF6[ JQF" Z__*v_( DF\ 
0FIZ[S8 8[1FGL S], R}SJ6L #(P!( SZM0GL ;FD[ lOS; 8[1FGL J;],FT Z)P55 SZM0 CM. S], SZJ[ZFGL 
RMbBL R}SJ6L DF+ )P_# SZM0 SZJFDF\ VFJ[,L K[ VG[ T[G[ 5lZ6FD[ VF JQF"DF\ S], SZJ[ZFGL 8SFJFZL DF+ 
!P&Z@ HMJF D/[ K[P  
S\5GLV[ ZMSF6 SZLG[ pKLGL D}0L 5Z R}SJ[, jIFH VG[ X[ZCM<0ZMG[ R}SJ[, l0lJ0g0GL ZSD 
T5F;LV[ TM VFWFZ JQF"DF\ S\5GLV[ S], jIFH BR" !_5P)# SZM0 SZ[,M CTM H[ 5KLGF JQFM"DF\ S|DXo 38F0M 
NXF"J[ K[P T[GM VY" V[D SZL XSFI S[ S\5GLV[ pKLGL D}0LGF 5|DF6DF\ S[ l,JZ[HDF\ S|DXo 38F0M SZ[,M CX[P 
VG[ T[G[ SFZ6[ jIFHAMH 38TF S\5GLDF\ SZJ[ZFG]\ 5|DF6 J3[,]\ CX[P VF p5ZF\T DFl,SLGF ZMSF6SFZMG[ 56 
VFWFZ JQF"GL ;ZBFD6LV[ p\R] J/TZ 5|F%T SZT] HM. XSFI K[P S\5GLV[ VFWFZ JQF" Z__!v_Z DF\ jIFH 
VG[ l0lJ0g0 5[8[ S], D}<IGF Z$P_)@ H[8,L R}SJ6L SZL CTLP H[ 5KLGF JQFM"DF\ GLRL 8SFJFZL NXF"J[ K[P 
5Z\T] JQF" Z__(v_) DF\ S\5GLDF\ OZLYL jIFHG]\ J/TZ 5|F%T SZT]\ HM. XSFI K[P S\5GLV[ VFWFZ JQF" 
Z__!v_Z DF\ jIFH VG[ l0lJ0g0 5[8[ S], D}<IGF Z$P_)@ H[8,L R}SJ6L SZL CTLP H[ 5KLGF JQFM"DF\ GLRL 
8SFJFZL NXF"J[ K[P 5Z\T] JQF" Z__(v_) DF\ S\5GLDF\ OZLYL jIFHG]\ p\R] 5|DF6 VG[ S], SZ[,L jIFHvl0lJ0g0 
GL R}SJ6L !#5PZ5 SZM0 H[8,L JW[,L HM. XSFI K[P VG[ T[G[ 5lZ6FD[ S], D}<IDF\YL jIFHvl0lJ0g0 
5FK/ R}SJ[,L S], ZSDGL 8SFJFZL ;F{YL p\RL Z5P$_@ JQF" Z__(v_) DF\ HMJF D/[ K[P  
S\5GLDF\ ALG ZMS0 CJF,F TZLS[ 3;FZM VG[ S], D}<IDF\YL TDFD p5IMU AFN SZTF\ JWTL ZFBL 
D]S[, SDF6L HM.V[ TM S\5GLGL ZFBL D]S[,L SDF6LGL 8SFJFZL VeIF;GF NZ[S JQFM"DF\ 5_@ YL p\R] D}<I 
NXF"J[ K[P H[GM VY" V[D SZL XSFI S[ S\5GLDF\ S], D}<IGL pt5lT ;FD[ S], D}<IGM p5IMU 5_@ YL VMKM 
YIM K[P H[ S\5GL DF8[ T[ S\5GLGL ElJQIGL GF6FlSI IMHGF DF8[ ;SFZFtDS AFAT U6L XSFIP S\5GLGL 
ZFBL D]S[, SDF6LG]\ ;F{YL p\RL 8SFJFZL JQF" Z__&v_* DF\ *_P*Z@ HMJF D/[ K[P 5Z\T] T[G]\ SFZ6 VMKM 
GOM VG[ VMKL HMUJF. K[P VF JQF"DF\ S\5GLGM ZFBL D]S[, GOM ;F{YL VMKM DF+ $$P&Z SZM0 K[P VG[ 
T[GFYL 56 VMKM GOM JQF" Z__(v_) DF\ Z)P)* SZM0 K[P VF A\G[ JQFM"DF\ S\5GLV[ jIFH VG[ l0lJ0g0 
5FK/ S}, D}<IGF\ VG]S|D[ ZZP((@ VG[ Z5P$_@ H[8,L p\RL HMUJF. SZ[,L K[P 
 VFD4 S\5GLGL D}<IJ'lâGL VG[ T[GL p5IMULTFGL l:YlT S\5GLGL ;âZ VFlY"S l:YlTG]\ ;}RG SZ[ K[P 
5|SZ6v( o D}<IJ'lâGM bIF, 
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8[A, G\P v (P# 
lGZDF S[lDS<; l,lD8[0GL D}<IJ'lâGM p5IMU 
S], D}<IJ'lâ 554.22 540.33 617.10 585.11 564.01 356.50 557.44 532.46 740.39 
S], D}<IJ'lâGL 8SFJFZL 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 
SFDNFZM DF8[                   
5UFZ VG[ DH}ZL 37.35 40.76 40.68 41.61 43.49 64.21 80.90 98.16 112.23 
8SFJFZL 6.74 7.54 6.59 7.11 7.71 18.01 14.51 18.44 15.16 
;ZSFZDF8[ 8[1F                   
SZJ[ZF 21.80 16.50 54.50 63.00 106.50 -90.67 38.18 7.21 50.00 
O|LgH A[GLOL8 8[1F 0.00 0.00 0.00 0.00 0.44 0.50 0.40 0.40 0.00 
0LO0" 8[1F 81.88 -17.80 75.73 5.16 -4.30 48.77 -29.55 17.29 -2.78 
S], SZJ[ZF 103.68 -1.30 130.23 68.16 102.64 -41.40 9.03 24.90 47.22 
8SFJFZL 18.71 -0.24 21.10 11.65 18.20 -11.61 1.62 4.68 6.38 
ZMSF6SFZM DF8[                   
pKLGL D]0LG]\ jIFH 105.73 59.86 43.82 33.98 20.08 17.77 23.31 71.59 55.44 
l0lJ0g0 27.78 31.75 31.75 39.69 59.54 63.79 63.66 63.66 71.61 
S], jIFHvl0lJ0g0 133.51 91.61 75.57 73.67 79.62 81.56 86.97 135.25 127.05 
S], jIFHvl0lJ0g0GL 8SFJFZL 24.09 16.95 12.25 12.59 14.12 22.88 15.60 25.40 17.16 
3\3FDF\ ZFBL D]S[, SDF6L                   
3;FZM 122.09 224.65 155.57 156.71 156.42 207.51 226.65 244.38 287.56 
GOM 157.59 184.61 215.05 244.96 181.84 44.62 153.89 29.77 166.33 
S], 279.68 409.26 370.62 401.67 338.26 252.13 380.54 274.15 453.89 
8SFJFZL 50.46 75.74 60.06 68.65 59.97 70.72 68.27 51.49 61.30 
S], p5IMUGL 8SFJFZL 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 
S], p5IMUGL ZSD 554.22 540.33 617.10 585.11 564.01 356.50 557.44 532.46 740.39 
s5|Fl%T:YFG o VeIF; C[9/GL ;M0FV[X S\5GLVMGF JFlQF"S VC[JF, JQF" Z__!v_Z YL Z__)v!_f
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 (P(PZ 8F8F S[lDS<; l,lD8[0G\]  D}<IJ'lâG\] lJ`,[QF6o 
D}<IJ'lâGL pt5lT 
 8F8F S[lDS<; l,lD8[0GL D}<IJ'lâ 8[A, G\P (P$ äFZF NXF"JJFDF\ VFJL K[P H[ D]HA S\5GLGL S], 
RMbBL VFJS VeIF;GF VFWFZ JQF" Z__!v_ZDF\ !$#5P$# SZM0 HMJF D/[ K[P T[GL ;ZBFD6LV[ 
VeIF;GF AFSLGF JQFM"DF\ V[8,[ S[ JQF" Z__Zv_# YL Z__)v!_ ;]WL S|DXo JWFZFG]\ J,6 NXF"J[ K[P 
S\5GLGF VFWFZ JQF" Z__!v_ZDF\ S], RMbBL VFJS !$#5P$# SZM0 K[ H[GL ;FD[ VeIF;GF V\lTD JQF" 
Z__)v!_DF\ S\5GLGL S], RMbBL VFJS JWLG 5$))P&Z SZM0 YI[,L HMJF D/[ K[P V[8,[ S[ S\5GLGL S], 
RMbBL VFJSDF\ VFWFZ JQF"GL ;ZBFD6LV[ V\lTD JQF"DF\ ,UEU $__@ H[8,M JWFZM YI[,M HMJF D/[ K[P 
VeIF;GF ;DIUF/F NZdIFG ;F{YL JWFZ[ S], VFJS JQF" Z__(v_) DF\ (&$$P$$ SZM0 HM. XSFI K[P 
H[G]\ SFZ6 T[ JQF"DF\ J[RF6DF\ V;FDFgI JWFZM U6L XSFIP 
 S\5GLGL VF S], RMbBL VFJSMDF\YL S\5GLV[ R}SJ[, BR" T5F;LV[ TM VFWFZ JQF"DF\ S\5GLV[ S], 
RMbBL VFJS ;FD[ &ZP&5@ H[8,M BR" SZ[,M K[P H[ tIFZ 5KLGF JQFM"DF\ ;TT JWFZFG]\ J,6 HF/JL ZFB[ 
K[P VeIF;GF ;DI NZdIFG ;F{YL JWFZ[ S], BR" JQF" Z__(v_)DF\ (&P_!@ SZ[,M K[P H[ VFWFZ JQF"GL 
;ZBFD6LV[ VeIF;GF V\lTD JQF" Z__)v!_DF\ SZ[, S], BR"GL ãlQ8SM6YL HM.V[ TM VFWFZ JQF" 
Z__!v_ZDF\ ())P#$ SZM0 S], BR" HMJF D/[ K[P HIFZ[ VeIF;GF V\lTD JQF" Z__)v!_ 
DF\$#!#P)! SZM0 HMJF D/[ K[P H[ VFWFZ JQF"GL ;ZBFD6LV[ ,UEU 5__@GM JWFZM YI[,M HM. XSFI 
K[P H[G]\ SFZ6 J[RF6DF\ JWFZM VG[ DF,;FDFG BR"DF\ JWFZM U6FJL XSFIP DF,;FDFG BR" H[ VFWFZ JQF" 
Z__!v_ZDF\ Z5#P(( SZM0 CTM T[ VeIF;GF V\lTD JQF" Z__)v!_DF\ Z*($P_* SZM0 HMJF D/[ K[P 
V[8,[ S[ VeIF;GF VFWFZ JQF"GL ;ZBFD6LV[ V\lTD JQF" ;]WLDF\ DF,;FDFG BR"DF\ !!__@ GM ,UEU 
JWFZM YI[,M HMJF D/[ K[P ALHM VgI BR" 56 VFWFZ JQF"GL ;ZBFD6LV[ V\lTD JQF" ;]WLDF\ ,UEU 
Z___@ H[8,M JWFZM YI[,M HMJF D/[ K[P AFSLGF BRF"VM A/T64 pt5FNG BRF"VM VG[ J[RF6vlJTZ6 
BRF"DF\ VeIF;GF VFWFZ JQF" Z__!v_ZGL ;ZBFD6LDF\ VeIF;GF V\lTD JQF" Z__)v!_DF\ ;]WLDF\ 
,UEU !__@ H[8,M JWFZM HM. XSFI K[P H[YL SCL XSFI S[ S], BR"GF JWFZFG]\ SFZ6 DF,;FDFGDF\ 
JWFZM K[P  
VF S\5GLDF\ S], RMbBL VFJSDF\YL S], BR" AFN SZL S], D}<IJ'lâ D[/JJFDF\ VFJL K[P H[ D]HA 
S\5GL VFWFZ JQF" Z__!v_Z GF 5#&P_) SZM0 H[8,L S], D}<IJ'lâ D[/JJFDF\ ;O/ ZCL K[P H[ 8SFJFZLDF\ 
#*P#5@ NXF"JL XSFIP VeIF;GF AFSLGF ;DIUF/FDF\ S], D}<IJ'lâGL ZSD JQF" Z__*v_( ;]WL S|DXo 
JWFZM NXF"J[ K[P HIFZ[ V\lTD A[ JQFM" V[8,[ S[ JQF" Z__(v_) VG[ Z__)v!_DF\ S\5GLGL S], D}<IJ'lâ 
38F0FG]\ J,6 NXF"J[ K[P 8SFJFZLGF\ ãlQ8SM6YL HM.V[ TM VgI SM. 56 JQFM"DF\ p\RL D}<IJ'lâ 
D[/JJFDF\;O/ Y. XSL GYLP JQF" Z__(v_)DF\ S\5GLGL S], D}<IJ'lâ ;F{YL GLRL !#P))@ HMJF D/[ K[P 
H[G]\ D]bI SFZ6 S\5GLGF SFRFDF, ;FDFG 5FK/GM V;FWFZ6 BR" K[P 
5|SZ6v( o D}<IJ'lâGM bIF, 
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8[A, G\P v (P$ 
8F8F S[lDS<; l,lD8[0GL D}<IJ'lâ 
JQF" 2002 2003 2004 2005 2006 2007 2008 2009 2010 
lJUT                   
J[RF6 1310.93 1520.73 2524.21 2982.64 3497.93 3946.67 4036.68 8362.09 5412.26 
VgI VFJSM 153.00 298.53 104.59 132.28 127.80 203.18 676.75 186.81 258.53 
:8MSGF CJF,F -28.50 4.48 21.68 -41.05 87.44 -8.17 25.71 95.54 -171.17 
S], VFJS 1435.43 1823.74 2650.48 3073.87 3713.17 4141.68 4739.14 8644.44 5499.62 
S], VFJSGL 8SFJFZL 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 
BRF"VMqHFJS          
SFRFDF,GL 50TZ 253.88 316.55 1132.97 1358.74 1853.48 1999.75 1954.12 5529.23 2784.00 
5FJZ  233.10 241.20 321.68 381.07 320.83 392.24 479.66 609.52 430.14 
VgI pt5FNSLI BR" 147.43 149.78 172.62 178.12 233.68 221.17 221.01 267.68 253.13 
JCLJ8L VG[ J[RF6 lJTZ6 BR" 250.03 331.95 375.18 418.54 376.80 406.34 424.82 513.60 564.20 
5ZR}Z6 BR" 14.61 202.29 5.79 9.24 116.42 144.49 146.06 513.12 282.44 
pt5FNGGF 5|FYlDS BR" 0.29 0.08 0.05 0.44 1.23 0.09 0.14 2.26 0.00 
S], BRF" q HFJS 899.34 1241.85 2008.29 2346.15 2902.44 3164.08 3225.81 7435.41 4313.91 
S], HFJSGL 8SFJFZL 62.65 68.09 75.77 76.33 78.17 76.40 68.07 86.01 78.44 
S], D}<IJ'lâ 536.09 581.89 642.19 727.72 810.73 977.60 1513.33 1209.03 1185.71 
S], D}<IJ'lâGL 8SFJFZL 37.35 31.91 24.23 23.67 21.83 23.60 31.93 13.99 21.56 
S], 8SFJFZL 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 
s5|Fl%T:YFG o VeIF; C[9/GL ;M0FV[X S\5GLVMGF JFlQF"S VC[JF, JQF" Z__!v_Z YL Z__)v!_f 
5|SZ6v( o D}<IJ'lâGM bIF, 
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v S\5GLGL D}<IJ'lâGM p5IMU 
 S\5GLGL D}<IJ'lâGL p5IMULTF HM.V[ TM S\5GLV[ VFWFZ JQF"DF\ S], D}<IJ'lâGF !$P_!@ H[8,M 
J[TG 5FK/ BR" SZ[,M K[P H[ AFSLGF JQFM"DF\ sJQF" Z__*v_( G[ V5JFN ~5 U6TFf S|DXo JWFZFG]\ J,6 
NXF"J[ K[P JQF" Z__*v_( DF\ S\5GLV[ SZ[, 5UFZG]\ BR" S], D}<IJ'lâGF DF+ !!PZZ@ HMJF D/[ K[P H[ 
VeIF;GF ;DIUF/F NZdIFGGF J[TG BR"GL ;F{YL GLRL 8SFJFZL K[P S\5GLV[ VeIF;GF ;DIUF/F NZdIFG 
R}SJ[, lJlJW 5|SFZGF J[ZF T5F;LV[ TM ;DU| VeIF;GF ;DIUF/F NZdIFG S\5GLV[ ;Z[ZFX !&@ GF NZ[ 
J[ZFVMGL R}SJ6L SZ[,L K[P JQF" Z__Zv_# DF\ J[ZF :J~5[ SZ[,L R}SJ6L ;F{YL GLRL !!PZ5@ 8SFJFZL DF\ 
S\5GLV[ ;F{YL JW] !)P$*@ SZJ[ZF R}SJ[,F K[P 
VF H 5|DF6[ S\5GLV[ SZ[,L jIFHvl0lJ0g0GL OF/J6L HM.V[ TM VFWFZ JQF" Z__!v_Z DF\ 
S\5GLV[ jIFH BR" ~FP !Z(P#_ SZM0 H[8,M SZ[,M K[P H[ 5KLGF JQFM"DF\ V[8,[ S[ JQF" Z__*v_( ;]WLDF\ 
38F0FG]\ J,6 NXF"J[ K[P VeIF;GF V\lTD A[ JQFM"DF\ S\5GLGM V[8,[ S[ JQF" Z__*v_( ;]WLDF\ 38F0FG]\ J,6 
NXF"J[ K[P VeIF;GF V\lTD A[ JQFM"DF\ S\5GLGM jIFH BR" ;F{YL JW] V[8,[ S[ VG]S|D[ !)!PZ# SZM0 VG[ 
Z_$P)# SZM0 H[8,M p\RM HM. XSFI K[P l0lJ0g0GF ;\NE"DF\ S\5GLV[ R}SJ[, l0lJ0g0GL ZSD VFWFZ JQF"YL 
V\lTD JQF" ;]WL S|DXo JWFZFG]\ J,6 NXF"J[ K[P H[ 5FIFG]\ D}0L ZMSF6 SZGFZ .lSJ8L X[Z CM<0ZM DF8[ 
J/TZGL ãlQ8V[ ,FESFZS U6FX[P ALÒ ZLT[ SCLV[ TM S\5GL lGIlDT 56[ p5ZF\T S|DXo JWFZF :J~5[ X[Z 
CM<0ZMG[ l0lJ0g0GL R}SJ6L SZTL VFJL K[P H[ J/TZGF ãlQ8SM6YL ;FZL AFAT SCL XSFIP S\5GLV[ jIFH 
VG[ l0lJ0g0 DF8[ S], D}<IJ'lâGL ;ZBFD6LV[ !&P$*@ H[8,L ;F{YL GLRL HMUJF. SZL K[P HIFZ[ VFWFZ 
JQF"DF\ VF 8SFJFZL ;F{YL p\RL V[8,[ S[ $_P*(@ HMJF D/[ K[P 
 S\5GLV[ lD,STM 5FK/ SZ[, 3;FZFGL HMUJF. VG[ VGFDT BFT[ ,. UI[, GOM HM.V[ TM 
VFWFZ JQF" Z__!v_Z DF\ VF HMUJF. G]\ 5|DF6 ;F{YL GLR] HMJF D/[ K[P S\5GLV[ VFWFZ JQF" Z__!v_Z 
DF\ VF HMUJF. G]\ 5|DF6 ;F{YL GLR] HMJF D/[ K[P S\5GLV[ S], D}<IJ'lâFGF DF+ #!P55@ H[8,L HMUJF. 
3;FZF VG[ VGFDT :J~5[ SZ[,L K[P VG[ T[G[ 5lZ6FD[ H S\5GLGL jIFHvl0lJ0g0GL SZ[,L R}SJ6L $_P*(@ 
H[8,L p\RL HMJF D/[ K[P VeIF;GF AFSLGF JQFM"DF\ S\5GLV[ 3;FZF VG[ ZFBL D]S[, SDF6LGL 8SFJFZL VFWFZ 
JQF"GL ;ZBFD6LV[ JWFZM NXF"J[ K[P JQF" Z__*v_( DF\ S\5GLV[ 3;FZF VG[ ZFBL D]S[, SDF6LGL 8SFJFZL 
S], D}<IJ'lâGF 5(P5*@ H[8,L ;F{YL p\RL HMJF D/[ K[P VFD4 S\5GLGL D}<IJ'lâGL VG[ T[GL p5IMULTFGL 
l:YlT HM.V[ TM T[ S\5GLGL ;FZL VFlY"S l:YlTG]\ ;}RG SZ[ K[P 
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8[A, G\P v (P5 
8F8F S[lDS<; l,lD8[0GL D}<IJ'lâGM p5IMU 
S], D}<IJ'lâ 536.09 581.89 642.19 727.72 810.73 977.60 1513.33 1209.03 1185.71 
S], D}<IJ'lâGL 8SFJFZL 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 
SFDNFZM DF8[                   
5UFZ VG[ DH}ZL 75.10 84.28 113.69 108.49 126.56 148.98 169.73 199.02 204.66 
8SFJFZL 14.01 14.48 17.70 14.91 15.61 15.24 11.22 16.46 17.26 
;ZSFZDF8[ 8[1F                   
SZJ[ZF 39.50 88.99 130.72 162.14 182.75 210.76 217.61 255.83 181.35 
O|LgH A[GLOL8 8[1F 0.00 0.00 0.00 0.00 5.52 5.05 3.30 1.47 0.00 
0LO0" 8[1F 33.74 -23.55 -25.17 -49.75 -30.43 -26.18 -12.99 -49.08 -28.00 
S], SZJ[ZF 73.24 65.44 105.55 112.39 157.84 189.63 207.92 208.22 153.35 
8SFJFZL 13.66 11.25 16.44 15.44 19.47 19.40 13.74 17.22 12.93 
ZMSF6SFZM DF8[                   
pKLGL D]0LG]\ jIFH 128.30 98.82 58.37 29.47 36.83 44.61 38.02 191.23 205.73 
l0lJ0g0 90.32 99.35 118.31 139.82 150.57 172.08 211.25 211.65 218.93 
S], jIFHvl0lJ0g0 218.62 198.17 176.68 169.29 187.40 216.69 249.27 402.88 424.66 
S], jIFHvl0lJ0g0GL 8SFJFZL 40.78 34.06 27.51 23.26 23.11 22.17 16.47 33.32 35.81 
3\3FDF\ ZFBL D]S[, SDF6L                   
3;FZM 133.21 136.93 144.15 137.70 138.93 150.35 148.76 163.03 187.19 
GOM 35.92 97.07 102.12 199.85 200.00 271.95 737.65 235.88 215.85 
S], 169.13 234.00 246.27 337.55 338.93 422.30 886.41 398.91 403.04 
8SFJFZL 31.55 40.21 38.35 46.38 41.81 43.20 58.57 32.99 33.99 
S], p5IMUGL 8SFJFZL 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 
S], p5IMUGL ZSD 536.09 581.89 642.19 727.72 810.73 977.60 1513.33 1209.03 1185.71 
s5|Fl%T:YFG o VeIF; C[9/GL ;M0FV[X S\5GLVMGF JFlQF"S VC[JF, JQF" Z__!v_Z YL Z__)v!_f 
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 (P(P# W|F\UW|F S[lDS<; JS"; l,lD8[0G]\] D}<IJ'lâG\] lJ`,[QF6o 
 
D}<IJ'lâGL pt5lT 
 VF S\5GLGL D}<IJ'lâ VG[ p5IMlUTFGL DFlCTL 8[A, G\P (P& VG[ (P* äFZF NXF"JJFDF\ VFJ[,L 
K[P H[ D]HA ;F{ 5|YD S\5GLGF VeIF;GF ;DIUF/F NZdIFGGL J[RF6 VG[ VgI S], VFJSM HM.V[ TM 
VFWFZ JQF" Z__!v_Z DF\ S\5GLGL S], VFJS $)!P55 SZM0 HMJF D/[ K[P tIFZAFN VeIF;GF AFSLGF 
JQFM"DF\ S\5GLGL S], VFJS S|DXo JWFZFG]\ J,6 NXF"J[ K[P S\5GL JQF" Z__)v!_ DF\ VFWFZ JQF"GL 
;ZBFD6LV[ ,UEU AD6]\ J[RF6 WZFJ[ K[P  
S\5GLV[ VeIF;GF ;DIUF/F NZdIFG NZ[S JQF[" D[/J[,L S], VFJS 5{SL H[ lJlJW 5|SFZGF BR" 
SZ[, K[P T[GL VF\S0FSLI DFlCTL HM.V[ TM S\5GLDF\ DF, ;FDFG BR" JQF" Z__!v_Z DF\ Z&#PZ5 SZM0 
HMJF D/[ K[P tIFZAFN JQF" Z__$v_5 ;]WL SFRFDF,;FDFG GF BR"DF\ S|DXo JWFZM HMJF D/[ K[P 5Z\T] JQF" 
Z__$v_5 VG[ Z__&v_* DF\ SFRFDF,;FDFG 5FK/ BR" 38TM HMJF D/[ K[P H[ OZLYL JQF" Z__*v_( 
YL VeIF;GF V\lTDJQF" Z__)v!_ ;]WL JWFZFG]\ J,6 NXF"J[ K[P S\5GLV[ pt5FNG DF8[ SZ[, A/T6 
BR"GL ZSD VeIF;GF 5|YD JQF" Z__!v_ZDF\ ~l5IF &&P&$ SZM0 HMJF D/[ K[P tIFZAFN VeIF;GF 
AFSLGF JQF"DF\ S|DXo JWFZM YTM HMJF D/[ K[P VeIF;GF 5|YD RFZ JQFM"GL ;ZBFD6LV[ V\lTD 5F\R JQFM"DF\ 
K[P VF H 5|DF6[ S\5GLGF VgI pt5FNlSI BR" 56 VeIF;GF 5|YD JQF" GF BR"GL ;ZBFD6LV[ S|DXo 
JWFZFG]\ J,6 NXF"J[ K[P S\5GLV[ SZ[, J[RF6vlJTZ6 BR" VFWFZ JQF" Z__!v_ZDF\ #$P5# SZM0 HMJF 
D/[ K[P tIFZAFN JQF" Z__Zv_# YL Z__*v_( NZdIFG S\5GLGF J[RF6vlJTZ6 BR"DF\ VFWFZ JQF"GL 
;ZBFD6LV[ 38F0M YTM HMJF D/[ K[P HIFZ[ JQF" Z__(v_) VG[ Z__)v!_DF\ T[ BR" VG]S|D[ $!P#* 
SZM0 VG[ $)P() SZM0 H[JM ;F{YL JWFZ[ HMJF D/[ K[P  
 S\5GLV[ S], VFJS ;FD[ SZ[, BR"GL ZSDGL 8SFJFZL HM.V[ TM VFWFZ JQF"DF\ S\5GLGF BR" 
(_P##@ K[P tIFZAFNGF TDFD JQFM"DF\ sJQF" Z__)v!_ G[ V5JFN ~5 JQF" U6TFf S\5GLGF S], BR"GL 
8SFJFZL JWFZM NXF"J[ K[P S\5GLV[ JQF" Z__)v!_ DF\ ;F{YL JWFZ[ J[RF6GL VFJS 5|F%T SZ[,L CMJF KTF 
S\5GLGF S], BR"GL 8SFJFZL ;F{YL GLRL **P#Z@ HM. XSFI K[P T[G[ 5lZ6FD[ H S\5GL ;DU| VeIF;SF/ 
NZdIFG ;F{YL JW] Z#ZP*( SZM0 H[8,L D}<IJ'lâ D[/JL XSL K[P 8SFJFZLGF ;\NE"DF\ D}<IJ'lâGL ;F{YL p\RL 
8SFJFZL Z__)v!_DF\ ZZP&(@ HMJF D/[ K[P HIFZ[ S\5GLGF VFWFZ JQF" Z__!v_Z DF\ S\5GLV[ !)P&&@ 
H[8,L D}<IJ'lâ 5|F%T SZ[, K[P VeIF;GF AFSLGF ;DIUF/FDF\ S\5GLGL D}<IJ'lâ ;Z[ZFX !5@GL VF;5F; 
HMJF D/[ K[P JQF" Z__$v_5 DF\ S\5GLGM ;F{YL GLRM D}<IJ'lâ NZ !ZP*5@ HMJF D/[ K[P   
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 8[A, G\P v (P& 
W|F\UW|F S[lDS<; l,lD8[0GL D}<IJ'lâ 
JQF" 2002 2003 2004 2005 2006 2007 2008 2009 2010 
lJUT                   
J[RF6 486.02 548.10 605.78 641.36 614.33 662.74 751.25 907.04 1026.81 
VgI VFJSM 3.15 4.36 9.10 14.31 21.15 16.71 8.02 36.46 2.63 
:8MSGF CJF,F 2.38 1.20 2.74 -10.72 29.56 -39.10 22.64 -12.06 -3.14 
S], VFJS 491.55 553.66 617.62 644.95 665.04 640.35 781.91 931.44 1026.30 
S], VFJSGL 8SFJFZL 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 
BRF"VMqHFJS          
SFRFDF,GL 50TZ 263.25 324.37 384.78 408.81 371.00 332.10 414.73 578.86 543.19 
5FJZ  66.64 75.11 77.57 75.92 104.40 122.22 134.00 111.96 120.97 
VgI pt5FNSLI BR" 27.28 39.64 44.00 49.04 52.83 48.91 55.64 58.38 77.33 
JCLJ8L VG[ J[RF6 lJTZ6 BR" 34.53 27.85 27.48 28.30 31.69 27.72 28.40 41.37 49.89 
5ZR}Z6 BR" 2.61 1.51 0.91 0.68 5.30 8.49 11.42 0.73 2.14 
pt5FNGGF 5|FYlDS BR" 0.60 0.00 0.00 0.00 0.00 0.33 0.39 0.39 0.00 
S], BRF" q HFJS 394.91 468.48 534.74 562.75 565.22 539.77 644.58 791.69 793.52 
S], HFJSGL 8SFJFZL 80.34 84.62 86.58 87.25 84.99 84.29 82.44 85.00 77.32 
S], D}<IJ'lâ 96.64 85.18 82.88 82.20 99.82 100.58 137.33 139.75 232.78 
S], D}<IJ'lâGL 8SFJFZL 19.66 15.38 13.42 12.75 15.01 15.71 17.56 15.00 22.68 
S], 8SFJFZL 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 
s5|Fl%T:YFG o VeIF; C[9/GL ;M0FV[X S\5GLVMGF JFlQF"S VC[JF, JQF" Z__!v_Z YL Z__)v!_f 
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v S\5GLGL D}<IJ'lâGM p5IMU 
 VF S\5GLGF VeIF;GF ;DIUF/F NZdIFGGM D}<IJ'lâGM p5IMU 8[A, G\P (P* DF\ VF\S0FSLI 
DFlCTL äFZF ZH] SZJFDF\ VFJ[, K[P H[DF\ ;F{ 5|YD S\5GLGF SD"RFZL DF8[ OF/J[, 5UFZ VG[ EyYFGL ZSD 
T5F;LV[ TM S\5GLV[ JQF" Z__!v_Z DF\ SD"RFZLVMG[ #(PZ5 SZM0 H[8,M 5UFZ R}SJ[, K[P tIFZAFN JQF" 
Z__Zv_# YL Z__&v_* ;]WL S\5GLDF\ SD"RFZL DF8[GF 5UFZ BR"DF\ VFWFZ JQF"GL ;ZBFD6LV[ 38F0M 
YTM HMJF D/[ K[P JQF" Z__*v_( YL VeIF;GF V\lTD JQF" Z__)v!_ ;]WLDF\ S\5GLGF SD"RFZLGM 5UFZ 
BR" VFWFZ JQF"GL ;ZBFD6LDF\ OZLYL JWTM HM. XSFI K[P 8SFJFZLGF DF5N\0YL HM.V[ TM S\5GLV[ VFWFZ 
JQF"DF\ S], D}<IJ'lâGF #)P5(@ H[8,M 5UFZ BR" SZ[, K[P H[ JQF" Z__Zv_#4 Z__#v_$ VG[ 
Z__$v_5 DF\ $_@ YL p\RL 8SFJFZL NXF"J[ K[P JQF" Z__5v_& YL JQF" Z__)v!_ ;]WLDF\ S\5GLGM 5UFZ 
BR" ~5LIFDF\ JWTM HM. XSFI K[P 5Z\T] S], D}<IJ'lâGL 8SFJFZL ;FY[ ;ZBFJJDF\ VFJ[ TM VF BR"GL 
8SFJFZL 38TL HMJF D/[ K[P JQF" Z__#v_$ DF\ S\5GLV[ ;F{YL JW] $Z@ H[8,M 5UFZ BR" SZ[, K[P HIFZ[ 
Z__)v!_ DF\ VF BR"GL 8SFJFZL ;F{YL GLRL Z!P&5@ HMJF D/[ K[P S\5GLV[ VeIF;GF ;DIUF/F 
NZdIFG R}SJ[, lJlJW 5|SFZGF J[ZF T5F;LV[ TM NZ[S JQF"DF\ R}SJ[, J[ZFGL 8SFJFZL V;DFG VF\S0F ZH} SZ[ 
K[P S\5GLV[ JQF" Z__&v_*4 Z__*v_( VG[ JQF" Z__)v!_ DF\ S], D}<IJ'lâGF VG]S|D[ !!P!#@4 
!!P_Z@ VG[ !!P5#@ H[8,L p\RL ZSD SZJ[ZF :J~5[ R}SJ[, K[P 
 S\5GLV[ jIFH VG[ l0lJ0g0 5[8[ SZ[,L HMUJF.DF\ VFWFZ JQF"DF\ jIFH VG[ l0lJ0g0 5[8[ S], 
D}<IJ'lâGF !#P_5@ H[8,L ZSD OF/JJFDF\ VFJ[,L K[P VeIF;GF ;DIUF/F NZdIFG S\5GLV[ JQF" 
Z__(v_) VG[ Z__)v!_ DF\ VG]S|D[ S], D}<IJ'lâGF Z(P_$@ VG[ !)P*(@ H[8,L p\RL jIFH 
l0lJ0g0GL OF/J6L SZ[, K[P HIFZ[ 8SFJFZLGF ;\NE"DF\ SCLV[ TM JQF" Z__$v_5 DF\ S\5GLV[ jIFH l0lJ0g0 
DF8[ ;F{YL VMKL !_P&(@ H[8,L OF/J6L SZ[,L K[P VeIF;GF V\lTD +6 JQFM"DF\ S\5GLV[ R}SJ[, 
jIFHvl0lJ0g0 VG]S|D[ Z_P$) SZM04 #)P!) SZM0 VG[ $&P_5 SZM0 H[8,]\ p\R] 5|DF6 NXF"J[ K[P 
 D}<IJ'lâGF p5IMUDF\ S\5GLV[ 3;FZF VG[ GOFGF VGFDT :J~5[ ZFB[,L ZSDGL DFlCTL HM.V[ TM 
VFWFZ JQF"DF\ S\5GLV[ 3;FZF 5[8[ S], D}<IJ'lâDF\YL ##P5! SZM0GL HMUJF. SZ[,L K[P HIFZ[ VGFDT BFT[ 
,. UI[, GOM !$P_Z SZM0 HMJF D/[ K[P VF A\G[ HMUJF.GL ;\I]ST ZSD JQF" Z__!v_Z DF\ $*P5# 
SZM0 YJF HFI K[P H[ S], D}<IJ'lâ )&P&$ SZM0GL ;ZBFD6LV[ ,UEU 5_@ SCL XSFIP VF H 5|DF6[ 
AFSLGF JQFM"DF\ S\5GLGL S], D}<IJ'lâ GL ;ZBFD6LV[ 3;FZF VG[ VGFDTGL S], 8SFJFZL HM.V[ TM JQF" 
Z__#v_$ G[ s$)P5#@f V5JFN ~5 U6LV[ TM AFSLGF TDFD JQFM"DF\ VF 8SFJFZL VFWFZ JQF"GL 
;ZBFD6LV[ GLRL HMJF D/[ K[P S\5GLV[ JQF" Z__Zv_# DF\ 3;FZF VG[ VGFDT :J~5[ ;F{YL VMKL 
HMUJF. SZ[,L K[P 5lZ6FD[ S], D}<IJ'lâ (5P!( SZM0GL ;FD[ DF+ Z)P## SZM0 HMJF D/[ K[P 5lZ6FD 
:J~5[ JQF" Z__Zv_# DF\ ZFBL D]S[, SDF6LGL 8SFJFZL ;F{YL GLRL #$P$#@ HMJF D/[ K[P 
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8[A, G\P v (P* 
W|F\UW|F S[lDS<; l,lD8[0GL D}<IJ'lâGM p5IMU 
S], D}<IJ'lâ 96.64 85.18 82.88 82.20 99.82 100.58 137.33 139.75 232.78 
S], D}<IJ'lâGL 8SFJFZL 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 
SFDNFZM DF8[           
5UFZ VG[ DH}ZL 38.25 34.78 34.81 33.14 36.60 37.49 42.58 45.39 50.40 
8SFJFZL 39.58 40.83 42.00 40.32 36.67 37.27 31.01 32.48 21.65 
;ZSFZDF8[ 8[1F           
SZJ[ZF 1.00 2.75 1.60 1.70 -1.25 3.02 4.20 0.00 22.08 
O|LgH A[GLOL8 8[1F 0.00 0.00 0.00 0.00 0.40 0.74 0.60 0.52 0.00 
0LO0" 8[1F -2.75 4.83 -3.69 0.94 5.87 7.43 10.34 5.25 4.75 
S], SZJ[ZF -1.75 7.58 -2.09 2.64 5.02 11.19 15.14 5.77 26.83 
8SFJFZL -1.81 8.90 -2.52 3.21 5.03 11.13 11.02 4.13 11.53 
ZMSF6SFZM DF8[           
pKLGL D]0LG]\ jIFH 12.61 10.04 5.66 4.64 7.87 7.06 14.57 33.30 38.99 
l0lJ0g0 0.00 3.45 3.45 4.14 5.18 5.18 5.89 5.89 7.06 
S], jIFHvl0lJ0g0 12.61 13.49 9.11 8.78 13.05 12.24 20.46 39.19 46.05 
S], jIFHvl0lJ0g0GL 8SFJFZL 13.05 15.84 10.99 10.68 13.07 12.17 14.90 28.04 19.78 
3\3FDF\ ZFBL D]S[, SDF6L           
3;FZM 33.51 22.39 23.12 20.75 23.06 25.33 30.03 41.23 48.93 
GOM 14.02 6.94 17.93 16.89 22.09 14.33 29.12 8.17 60.57 
S], 47.53 29.33 41.05 37.64 45.15 39.66 59.15 49.40 109.50 
8SFJFZL 49.18 34.43 49.53 45.79 45.23 39.43 43.07 35.35 47.04 
S], p5IMUGL 8SFJFZL 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 
S], p5IMUGL ZSD 96.64 85.18 82.88 82.20 99.82 100.58 137.33 139.75 232.78 
s5|Fl%T:YFG o VeIF; C[9/GL ;M0FV[X S\5GLVMGF JFlQF"S VC[JF, JQF" Z__!v_Z YL Z__)v!_f 
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 (P(P$ U]HZFT C[JL S[lDS<; l,lD8[0G]\ D}<IJ'lâG]\ lJ`,[QF6 
 
D}<IJ'lâGL pt5lT 
 S], D}<IJ'lâ VG[ T[GL p5IMULTFGL VF\S0FSLI DFlCTL 5|:T]T 8[A, G\P (P( VG[ (P) äFZF 
NXF"JJFDF\ VFJ[, K[P H[ D]HA S\5GLGL J[RF6 VG[ VgI VFJS VFWFZ JQF" Z__!v_Z DF\ $!ZP&* SZM0 
HMJF D/[ K[P S\5GLV[ VeIF;GF 5|YD 5F\R JQF"DF\ D[/J[, S], VFJS ;Z[ZFX $*5 SZM0 H[8,L HMJF D/[ 
K[P H[ V\lTD RFZ JQFM"DF\ V;FWFZ6 ZLT[ JWLG[ ;Z[ZFX !Z__ SZM0 H[8,M JWFZM NXF"J[ K[P JQF" 
Z__&v_*DF\ S\5GLGL S], VFJS !!$)PZZ SZM0 JQF" Z__*v_( DF\ !!&5P&) SZM04 JQF" 
Z__(v_)DF\ ;F{YL JW] VFJS !ZZ(P#& SZM0 VG[ JQF" Z__)v!_ DF\ !Z!&P55 SZM0 HMJF D/[ K[P 
VFD4 S\5GLV[ VeIF;GF V\lTD RFZ JQFM"DF\ J[RF6 J'lâG[ 5lZ6FD[ X~VFTGF JQFM"GL ;ZBFD6LV[ ,UEU 
#__@ H[8,L J'lâ NXF"JL K[P 
 S\5GLV[ SZ[, lJlJW BR" T5F;LV[ TM SFRM DF,;FDFG4 A/T6 BR"4 pt5FNG BR"4 
J[RF6vlJTZ6 BR" T[DH 5ZR}Z6 BR"GM ;DFJ[X SZJFDF\ VFJ[ K[P H[GL S], 8SFJFZL T5F;LV[ TM VFWFZ 
JQF" Z__!v_Z DF\ S\5GLV[ SZ[, S], BR" S], VFJSGF &&P&*@ K[P VeIF;GF AFSLGF JQF"DF\ JQF" 
Z__5v_& G[ V5JFN ~5 U6TF AFSLGF TDFD JQFM"DF\ BR"GL ZSD VFWFZ JQF"GL ;ZBFD6LV[ JWFZM NXF"J[ 
K[P T[DF\ 56 BF; SZLG[ VeIF;GF V\lTD RFZ JQFM"DF\ VF BR"G]\ 5|DF6 VFWFZ JQF"GL ;ZBFD6LV[ #__@ 
YL $__@ GM JWFZM NXF"J[ K[P H[G]\ D]bI SFZ6 J[RF6DF\ YI[,M JWFZM K[P 
 S\5GLDF\ S], VFJSDF\YL p5ZMST NXF"J[, BR" AFN SZL S], D}<IJ'lâ D[/JJFDF\ VFJ[,L K[P H[ 
D]HA VFWFZ JQF"DF\ S\5GLGL S], D}<IJ'lâ !#*P5# SZM0 HMJF D/[ K[P HIFZ[ Z__Zv_# VG[ Z__#v_$ 
DF\ S\5GLGF BR"GL ZSD JWTF D}<IJ'lâDF\ YM0M 38F0M HM. XSFI K[P tIFZAFN JQF" Z__$v_5 YL 
VeIF;GF V\lTD JQF" Z__)v!_ ;]WL S], D}<IJ'lâ VFWFZ JQF"GL ;ZBFD6LV[ JWFZ[ HMJF D/[ K[P JQF" 
Z__&v_*DF\ S\5GLGL S], D}<IJ'lâ #*$P!) SZM0 VG[ JQF" Z__)v!_DF\ S], D}<IJ'lâ ;F{YL JWFZ[ 
#*(P)5 SZM0 HMJF D/[ K[P VeIF;GF V\lTD RFZ JQF"DF\ S\5GLGL S], D}<IJ'lâ ;Z[ZFX #5_ SZM0GL 
VF;5F; HM. XSFI K[P S\5GLDF\ S], D}<IJ'lâGL 8SFJFZL HM.V[ TM T[ ;Z[ZFX Z)@ H[8,L HM. XSFI K[P 
H[G]\ D]bI SFZ6 S\5GLDF\ J[RF6GF YTF JWFZF ;FY[ VFG];\ULS BR"DF\ 56 JWFZM YIM K[P H[D S[ XZ]VFTGF 
5F\R JQF"DF\ DF,;FDFG4 A/T64 pt5FNG BR" VG[ J[RF6vlJTZ6 BR" GL ;ZBFD6L VeIF;GF V\lTD RFZ 
JQF"DF\ VF BR"GL ZSD J[RF6GL ;FYM;FY Z__@ YL #__@ H[8,M JWFZM NXF"J[ K[P 
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 8[A, G\P v (P( 
U]HZFT C[JL S[lDS<; l,lD8[0G]\ D}<IJ'lâ 
JQF" 2002 2003 2004 2005 2006 2007 2008 2009 2010 
lJUT                   
J[RF6 401.96 430.68 460.45 525.94 476.21 1073.18 1068.41 1239.40 1215.86 
VgI VFJSM 3.75 4.72 8.57 8.94 11.44 42.89 48.19 8.08 12.10 
:8MSGF CJF,F 6.96 -4.70 6.45 -1.43 7.90 33.15 49.09 -19.12 -11.41 
S], VFJS 412.67 430.70 475.47 533.45 495.55 1149.22 1165.69 1228.36 1216.55 
S], VFJSGL 8SFJFZL 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 
BRF"VMqHFJS          
SFRFDF,GL 50TZ 120.60 123.01 157.47 182.71 153.48 444.93 470.89 434.48 412.41 
5FJZ  65.18 69.68 70.17 75.07 57.04 110.07 161.70 209.15 186.87 
VgI pt5FNSLI BR" 40.70 42.30 45.12 51.47 49.87 99.34 93.21 87.38 106.64 
JCLJ8L VG[ J[RF6 lJTZ6 BR" 41.16 55.40 64.97 70.74 58.28 112.37 90.31 102.38 123.76 
5ZR}Z6 BR" 7.50 9.68 14.96 9.32 5.86 8.32 8.64 33.23 7.92 
pt5FNGGF 5|FYlDS BR" 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
S], BRF" q HFJS 275.14 300.07 352.69 389.31 324.53 775.03 824.75 866.62 837.60 
S], HFJSGL 8SFJFZL 66.67 69.67 74.18 72.98 65.49 67.44 70.75 70.55 68.85 
S], D}<IJ'lâ 137.53 130.63 122.78 144.14 171.02 374.19 340.94 361.74 378.95 
S], D}<IJ'lâGL 8SFJFZL 33.33 30.33 25.82 27.02 34.51 32.56 29.25 29.45 31.15 
S], 8SFJFZL 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 
s5|Fl%T:YFG o VeIF; C[9/GL ;M0FV[X S\5GLVMGF JFlQF"S VC[JF, JQF" Z__!v_Z YL Z__)v!_f 
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v D}<IJ'lâGL p5IMULTF 
 U]HZFT C[JL S[lDS<; l,lD8[0GL D}<IJ'lâGL p5IMULTF HM.V[ TM 8[A, G\P (P)GL ;F{ 5|YD 
S\5GLV[ SD"RFZLGM R}SJ[, 5UFZ VG[ EyYFGL ZSD VFWFZ JQF" Z__!v_ZDF\ S], D}<IJ'lâGF Z_P()@ 
HMJF D/[ K[P VF 8SFJFZL JQF" Z__5v_&4 Z__&v_*4 Z__*v_( VG[ JQF" Z__)v!_ DF\ VFWFZ JQF" 
SZTF GLR] 5|DF6 NXF"J[ K[P S\5GLV[ JQF" Z__#v_$ DF\ SD"RFZLVMG[ 5UFZ 5[8[ ;F{YL JW] S], D}<IJ'lâGF 
Z&P*)@ H[8,L ZSD R}SJ[,L K[P HIFZ[ VF BR" 5[8[ R}SJ[,L ZSDG]\ ;F{YL GLR] 5|DF6 JQF" Z__5v_&DF\ 
!$P&$@ HMJF D/[ K[P 
 S\5GLV[ R}SJ[, ;LWF VG[ VF0STZF J[ZF VFWFZ JQF"DF\ S], D}<IJ'lâGF #P!*@ K[P S\5GLV[ JQF" 
Z__$v_5 YL Z__*v_( NZdIFG ;Z[ZFX !&@ H[8,L ZSD SZJ[ZF :J~5[ R}SJ[, K[P H[ VeIF;GF 
;DIUF/F NZdIFGGL ;F{YL p\RL 8SFJFZL K[P T[DF\ 56 BF; SZLG[ JQF" Z__5v_& DF\ S], D}<IJ'lâGF 
!*P5_@ VG[ JQF" Z__&v_*DF\ ;F{YL JWFZ[ S], D}<IJ'lâGF !(P$&@ H[8,L ZSD SZJ[ZF :J~5[ R}SJJFDF\ 
VFJ[,L K[P VeIF;GF ;DIUF/F NZdIFG S\5GL äFZF R}SJJFDF\ VFJ[, lJlJW 5|SFZGF SZJ[ZFGL ZSDDF\ 
V;DFGTF HMJF D/[ K[P S\5GLV[ jIFH VG[ l0lJ0g0 5[8[ R}SJ[,L ZSD T5F;LV[ TM VeIF;GF TDFD JQFM" 
5{SL VFWFZJQF" Z__!v_ZDF\ S\5GLV[ jIFH VG[ l0lJ0g0 5[8[ ;F{YL JWFZ[ V[8,[ S[ ,UEU S], D}<IJ'lâGF 
#(P)Z@ H[8,L ZSD R}SJ[,L K[P VeIF;GF AFSLGF JQFM"DF\ VF 8SFJFZL VFWFZ JQF"GL ;ZBFD6LV[ GLRL 
HMJF D/[ K[P ZSDGL ãlQ8V[ HM.V[ TM VeIF;GF 5|YD 5F\R JQFM"DF\ jIFH VG[ l0lJ0g0 5[8[ R}SJ[,L ZSDGL 
;Z[ZFX $_ SZM0GL VF;5F; HMJF D/[ K[P HIFZ[ VeIF;GF V\lTD RFZ JQF"DF\ VF ZSD ;Z[ZFX !__ SZM0 
H[8,L HMJF D/[ K[P T[G]\ D]bI SFZ6 S\5GLV[ VeIF;GF V\lTD RFZ JQFM"DF\ R]SJ[,] p\R] jIFH K[P S\5GLV[ 
X~VFTGF 5F\R JQFM"DF\ R}SJ[, jIFHGL ;ZBFD6LV[ V\lTD 5F\R JQFM"DF\ jIFHGL R}SJ[, ZSD #__@ YL 
$__@ H[8,M JWFZM NXF"J[ K[P S\5GLV[ V\lTD RFZ JQFM"DF\ l0lJ0g0GL R}SJ6LDF\ SM. BF; JWFZM SZ[, GYLP 
5Z\T] jIFHG]\ TFZ6 B]A p\R] HMJF D/[ K[P VeIF;GF ;DIUF/F NZdIFG S\5GLV[ JQF" Z__&v_* DF\ jIFH 
VG[ l0lJ0g0 5[8[ S], D}<IJ'lâGF DF+ !)P_$@ H[8,L ZSD R}SJ[, K[P H[ VeIF;GF ;DIUF/F NZdIFGGL 
jIFH VG[ l0lJ0g0GL ;F{YL GLRL 8SFJFZL NXF"J[ K[P 
 S\5GLV[ 3;FZF VG[ GOF DF8[ SZ[,L HMUJF. T5F;LV[ TM VFWFZ JQF" Z__!v_ZDF\ S\5GLGL 
3;FZF VG[ VGFDTGL HMUJF. ;F{YL GLRL #*P_Z@ HMJF D/[ K[P VeIF;GF AFSLGF TDFD JQFM"DF\ VF 
8SFJFZL VFWFZ JQF"GL ;ZBFD6LV[ p\R] 5|DF6 NXF"J[ K[P S\5GLV[ JQF" Z__5v_& VG[ Z__&v_*DF\ 
VG]S|D[ $&P!)@ VG[ $*P(&@ H[8,L ZSD 3;FZF VG[ VGFDT :J~5[ ZFBL D]S[, K[P HIFZ[ VeIF;GF 
V\lTD JQF" Z__)v!_DF\ VF 8SFJFZL ;F{YL p\RL 5Z@ HMJF D/[ K[P ZSDGL ãlQ8SM6YL HM.V[ TM JQF" 
Z__&v_* V[G JQF" Z__)v!_DF\ S\5GLV[ SZ[, HMUJF. V\TZ\U !*)P!_ SZM0 VG[ !5*P_& SZM0 
HMJF D/[ K[P H[ VeIF;GF ;DIUF/F NZdIFGGL 3;FZF VG[ VGFDTGL ;F{YL p\RL HMUJF. K[P VFlY"S 
ãlQ8SM6YL HM.V[ TM VeIF;GF\ V\lTD RFZ JQFM"DF\ jIFH VG[ BR"GL p\RL R}SJ6L CMJF KTF 56 S\5GL 
3;FZF VG[ VGFDTGL HMUJF. SZJFDF\ ;O/ ZCL K[P H[ S\5GLGL ElJQIGL GF6FSLI IMHGF ;O/ 
AGFJJFDF\ DNN~5 Y. XS[ K[P 
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8[A, G\P v (P) 
W|F\UW|F S[lDS<; l,lD8[0GL D}<IJ'lâGM p5IMU 
S], D}<IJ'lâ 137.53 130.63 122.78 144.14 171.02 374.19 340.94 361.74 378.95 
S], D}<IJ'lâGL 8SFJFZL 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 
SFDNFZM DF8[           
5UFZ VG[ DH}ZL 28.73 29.78 32.89 30.55 25.04 54.77 61.22 75.81 75.39 
8SFJFZL 20.89 22.80 26.79 21.19 14.64 14.64 17.96 20.96 19.89 
;ZSFZDF8[ 8[1F           
SZJ[ZF 3.55 3.55 16.17 8.89 30.03 26.54 29.46 3.76 -0.22 
O|LgH A[GLOL8 8[1F 0.00 0.00 0.00 0.00 0.87 1.45 1.23 1.23 0.00 
0LO0" 8[1F 0.81 0.32 -4.98 12.19 -0.98 41.07 19.00 14.63 -19.32 
S], SZJ[ZF 4.36 3.87 11.19 21.08 29.92 69.06 49.69 19.62 -19.54 
8SFJFZL 3.17 2.96 9.11 14.62 17.50 18.46 14.57 5.42 -5.16 
ZMSF6SFZM DF8[           
pKLGL D]0LG]\ jIFH 29.76 21.15 15.66 16.44 14.25 44.37 64.03 90.23 106.04 
l0lJ0g0 23.77 21.87 14.26 19.02 22.82 26.89 24.01 20.00 20.00 
S], jIFHvl0lJ0g0 53.53 43.02 29.92 35.46 37.07 71.26 88.04 110.23 126.04 
S], jIFHvl0lJ0g0GL 8SFJFZL 38.92 32.93 24.37 24.60 21.68 19.04 25.82 30.47 33.26 
3\3FDF\ ZFBL D]S[, SDF6L           
3;FZM 29.21 29.52 32.95 35.67 29.68 58.71 64.42 69.61 76.11 
GOM 21.70 24.44 15.83 21.38 49.31 120.39 77.57 86.47 120.95 
S], 50.91 53.96 48.78 57.05 78.99 179.10 141.99 156.08 197.06 
8SFJFZL 37.02 41.31 39.73 39.58 46.19 47.86 41.65 43.15 52.00 
S], p5IMUGL 8SFJFZL 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 
S], p5IMUGL ZSD 137.53 130.63 122.78 144.14 171.02 374.19 340.94 361.74 378.95 
s5|Fl%T:YFG o VeIF; C[9/GL ;M0FV[X S\5GLVMGF JFlQF"S VC[JF, JQF" Z__!v_Z YL Z__)v!_f 




 VFD S\5GLGL D}<IJ'lâGL VG[ T[GL p5IMULTFGL l:YlT HM.V[ TM S\5GLGL VFlY"S l:YlT 36L ;âZ 
VG[ lJSF;,1FL G]\ ;}RG SZ[ K[P 
 
(P(P5 T]lTSMZLG V,S,L VG[ S[lDS<; l,lD8[0 G\]  D}<IJ'lâG\] lJ`,[QF6  o 
 
D}<IJ'lâGL pt5lT 
 5|:T]T 8[A, G\P (P!_ äFZF S\5GLGL S], D}<IJ'lâ VG[ 8[A, G\P (P!! äFZF D}<IJ'lâGL p5IMULTF 
NXF"JJFDF\ VFJ[,L K[P H[ D]HA S\5GLV[ VFWFZ JQF"DF\ S], RMbBL VFJS !Z_P_5 SZM0 5|F%T SZ[, K[P H[ 
S|DXo JWFZF :J~5[ JQF" Z__&v_* DF\ JWLG[ !$)P_) SZM0 YTL HM. XSFI K[P tIFZ AFN V[8,[ S[ JQF" 
Z__*v_( DF\ S\5GLGL VFJS 5FK,F JQF"GL ;ZBFD6LV[ 5_@ GM 38F0M NXF"J[ K[P VG[ V\lTD A[ JQFM"DF\ 
TM VFJSG]\ 5|DF6 V;FWFZ6 ZLT[ 38T]\ HMJF D/[ K[P JQF" Z__)v!_DF\ S\5GLGL S], RMbBL VFJS ;F{YL 
GLRL ;5F8LV[ DF+ (P_# SZM0 Y. UI[,L HM. XSFI K[P H[G]\ D]bI SFZ6 V;FWFZ6 ZLT[ 38[,]\ J[RF6 SCL 
XSFIP 
S\5GLV[ S], RMbBL VFJS DF\YL BR" T5F;LV[ TM VFWFZJQF"DF\ S\5GLGF S], BRF" RMbBL VFJSGF 
DF+ (ZP!#@ K[P 5lZ6FD :J~5 S\5GLGL S], D}<IJ'lâ DF+ !*P(*@ H[8,L HM. XSFI K[P VeIF;GF 
TDFD JQFM"DF\ S\5GLV[ SZ[,F BR"G]\ 5|DF6 B]A JWFZ[ HMJF D/[ K[P T[DF\ 56 BF; SZLG[ JQF" Z__(v_) VG[ 
Z__)v!_DF\ S\5GLV[ S], RMbBL VFJS SZTF 56 JWFZ[ BR" SZ[,] HM. XSFI K[P H[G[ 5lZ6FD[ VF A\G[ 
JQFM"DF\ S\5GLG]\ S], D}<IJ'lâG]\ G}SXFG v5P$&@ VG[ v(#P5&@ H[8,] GSFZFtDS 5lZ6FD NXF"J[ K[P VF A\G[ 
JQFM"DF\ S\5GLGF BR"GL 8SFJFZL !_5P$&@ VG[ !(#P5&@ HM. XSFI K[P VG[ T[G[ 5lZ6FD[ VF A\G[ JQFM"DF\ 
S\5GLDF\ G}SXFGL pNEJTL HM. XSFI K[P 
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8[A, G\P v (P!_ 
T]lTSMZLG V,S,L VG[ S[lDS<; l,lD8[0G]\ D}<IJ'lâ 
JQF" 2002 2003 2004 2005 2006 2007 2008 2009 2010 
lJUT                   
J[RF6 115.30 132.76 118.12 142.06 163.78 146.26 75.04 14.43 7.27 
VgI VFJSM 1.61 0.50 0.68 0.44 0.81 1.59 6.19 3.41 0.82 
:8MSGF CJF,F 3.14 1.03 4.30 -7.67 -15.58 1.24 -7.79 -0.09 -0.06 
S], VFJS 120.05 134.29 123.10 134.83 149.01 149.09 73.44 17.75 8.03 
S], VFJSGL 8SFJFZL 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 
BRF"VMqHFJS          
SFRFDF,GL 50TZ 44.31 38.13 38.85 58.87 63.23 66.34 26.26 9.04 6.85 
5FJZ  27.24 27.95 26.98 29.59 31.95 27.58 14.82 4.87 2.42 
VgI pt5FNSLI BR" 5.32 3.82 4.26 4.49 4.38 6.55 5.24 0.89 0.35 
JCLJ8L VG[ J[RF6 lJTZ6 BR" 20.46 27.57 24.29 27.46 29.17 18.93 8.93 2.42 4.33 
5ZR}Z6 BR" 1.27 0.76 0.85 1.24 1.15 2.07 1.21 1.50 0.79 
pt5FNGGF 5|FYlDS BR" 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
S], BRF" q HFJS 98.60 98.23 95.23 121.65 129.88 121.47 56.46 18.72 14.74 
S], HFJSGL 8SFJFZL 82.13 73.15 77.36 90.22 87.16 81.47 76.88 105.46 183.56 
S], D}<IJ'lâ 21.45 36.06 27.87 13.18 19.13 27.62 16.98 -0.97 -6.71 
S], D}<IJ'lâGL 8SFJFZL 17.87 26.85 22.64 9.78 12.84 18.53 23.12 -5.46 -83.56 
S], 8SFJFZL 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 
s5|Fl%T:YFG o VeIF; C[9/GL ;M0FV[X S\5GLVMGF JFlQF"S VC[JF, JQF" Z__!v_Z YL Z__)v!_f 




v D}<IJ'lâGM p5IMU 
 S\5GLGL D}<IJ'lâGL p5IMULTF 8[A, G\P (P!! DF\ HM.V[ TM VFWFZ JQF" Z__!v_Z DF\ S\5GLV[ 
SD"RFZL J[TG 5FK/ ,UEU &ZP($@ H[8,M BR" SZ[, K[P H[ 5KLGF A[ JQFM"DF\ 38LG[ #*P&_@ VG[ 
#(P&(@ HMJF D/[ K[P 5Z\T] JQF" Z__$v_5 DF\ OZLYL S\5GLGF J[TG BR"DF\ )(P!(@ H[8,L p\RL 8SFJFZL 
NXF"J[ K[P JQF" Z__(v_) VG[ JQF" Z__)v!_DF\ S\5GLV[ J[TG 5FK/ SZ[, BR" D}<I G}SXFGGL ;FD[ 
v!5*)P#(@ VG[ v!ZZPZ!@ 5|DF6 NXF"J[ K[P 
 VF S\5GLV[ VeIF;GF TDFD JQFM"DF\ SZJ[ZF :J~5[ R}SJ[,L ZSDGL DFlCTL 5|F%T GYLP VG[ V5JFN 
~5 JQFM"DF\ lO|gh A[lGOL8 8[1FGL GÒJL ZSD R}SJ[,L HMJF D/[ K[P 5lZ6FD :J~5 T[GL VF\S0FSLI DFlCTL 
5|F%T G CMI ;ZBFD6L SZJL XSI GYLP 
S\5GLV[ VeIF;GF TDFD JQFM"DF\ V[S 56 JQF"DF\ l0lJ0g0 :J~5[ SM. ZSD R}SJ[, GYLP s5|F%T DFlCTL 
D]HAf 5Z\T] TDFD JQFM"DF\ jIFH :J~5[ D}<IJ'lâGM p5IMU YI[,M HMJF D/[ K[P S\5GL JQF" Z__Zv_# DF\ 
jIFH :J~5[ ;F{YL JW] !(P!5 SZM0 R]SJ6] SZ[, K[P HIFZ[ VeIF; JQF" Z__*v_( DF\ S\5GLV[ jIFHGL 
;F{YL VMKL R}SJ6L SZ[,L K[P S\5GLV[ VeIF;GF ;DIUF/F NZdIFG ;Z[ZFX !_@ ZSD jIFH :J~5[ R}SJ[, 
K[P 
 S\5GLV[ 3;FZFGL HMUJF. HM.V[ TM VFWFZ JQF"DF\ (P&_ SZM0 H[8,L ;F{YL JWFZ[ HMUJF. 3;FZF 
DF8[ SZJFDF\ VFJ[,L HIFZ[ V\lTD JQF" Z__)v!_DF\ 3;FZF 5[8[ SZ[,L HMUJF. ;F{YL VMKL $P(! SZM0 
HMJF D/[ K[P S\5GLV[ VeIF;GF TDFD JQFM"DF\ D[/J[, GOFGL DFlCTL T5F;LV[ TM JQF" Z__&v_*DF\ V[S 
DF+ JBT S\5GLV[ #P5# SZM0 GOM 5|F%T SZ[, K[P HIFZ[ VeIF;GF AFSLGF TDFD JQFM"DF\ S\5GLG]\ GF6FSLI 
5lZ6FD GSFZFtDS D}<I V[8,[ S[ G]SXFGL VG[ T[GL p5IMULTFGL l:YlT S\5GLGL GA/L VFlY"S l:YlTG]\ 
;}RG SZ[ K[P  
5|SZ6v( o D}<IJ'lâGM bIF, 
 
245 
8[A, G\P v (P!! 
T]lTSMZLG V,S,L VG[ S[lDS<; ,LDL8[0GL D}<IJ'lâGM p5IMU 
S], D}<IJ'lâ 21.45 36.06 27.87 13.18 19.13 27.62 16.98 -0.97 -6.71 
S], D}<IJ'lâGL 8SFJFZL 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 
SFDNFZM DF8[           
5UFZ VG[ DH}ZL 13.48 13.56 10.78 12.94 12.16 12.00 12.32 15.32 8.20 
8SFJFZL 62.84 37.60 38.68 98.18 63.57 43.45 72.56 -1579.38 -122.21 
;ZSFZDF8[ 8[1F           
SZJ[ZF 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
O|LgH A[GLOL8 8[1F 0.00 0.00 0.00 0.00 0.05 0.90 0.11 0.08 0.01 
0LO0" 8[1F 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
S], SZJ[ZF 0.00 0.00 0.00 0.00 0.05 0.90 0.11 0.08 0.01 
8SFJFZL 0.00 0.00 0.00 0.00 0.26 3.26 0.65 -8.25 -0.15 
ZMSF6SFZM DF8[           
pKLGL D]0LG]\ jIFH 17.07 18.15 12.44 10.58 6.46 5.65 5.30 8.76 6.35 
l0lJ0g0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
S], jIFHvl0lJ0g0 17.07 18.15 12.44 10.58 6.46 5.65 5.30 8.76 6.35 
S], jIFHvl0lJ0g0GL 8SFJFZL 79.58 50.33 44.64 80.27 33.77 20.46 31.21 -903.09 -94.63 
3\3FDF\ ZFBL D]S[, SDF6L           
3;FZM 8.60 5.65 5.59 5.65 5.60 5.54 5.26 7.37 4.81 
GOM -17.70 -1.30 -0.94 -15.99 -5.14 3.53 -6.01 -32.50 -26.08 
S], -9.10 4.35 4.65 -10.34 0.46 9.07 -0.75 -25.13 -21.27 
8SFJFZL -42.42 12.06 16.68 -78.45 2.40 32.84 -4.42 2590.72 316.99 
S], p5IMUGL 8SFJFZL 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 
S], p5IMUGL ZSD 21.45 36.06 27.87 13.18 19.13 27.62 16.98 -0.97 -6.71 
s5|Fl%T:YFG o VeIF; C[9/GL ;M0FV[X S\5GLVMGF JFlQF"S VC[JF, JQF" Z__!v_Z YL Z__)v!_f 
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)P! 5|:TFJGF 
VJF"RLG ;DIDF\4 ;M0FvV[X +LH]\ ;F{YL JWFZ[ pt5FlNT YT]\ Z;FI6 K[P T[GF 5C[,F ;<O]lZS V[;L0 
TYF V[DMGLIF VFJ[ K[P EFZTGF VFlY"S ÒJGDF\ ;M0F V[X VUtIGM EFU EHJ[ K[P 36LJFZ ;M0F V[XGF 
J5ZFXG[ S\5GLGF pnMlUS 5|UlTGF EZM;F5F+ DF5N\0 TZLS[ 56 ,[JFI K[P VFGF 5ZYL H ;M0F V[XG]\ 
DCtJ HF6L XSFI K[P V[ Z;FI6 pnMUGF cV,S,Lc (ALKALI) H]YDF\ V[S DCtJG]\ ;[S8Z K[P 
 ;M0F V[X G[ ZF;FIl6S EFQFFDF\ ;Ml0ID SFZAMG[8 SC[JFI K[P (Na2CO3) T[ V[S 36L HuIFVMV[ 
SFD VFJT]\ .GVMU["lGS Z;FI6 K[P ;M0F V[X 36F pnMUM DF8[ D}/E}T Z;FI6G]\ SFD SZ[ K[P;M0F V[XG]\ 
36F\ JFl6HI :J~5MDF\ pt5FNG YFI K[ H[ T[GF ;}1D S6MGF SN TYF VFSFZYL VG[ HyYFYL 3GTFYL V,U 
50[ K[P T[GF ;FDFgI 38SM C<SF TYF 3GTFJF/F K[ H[G]\ T[GF HyYFGL 3GTFYL JUL"SZ6 YFI K[P ;lNVM 
5C[,F ;LvJL04 V[8,[ S[ NlZIF. 3F;G[ AF/LG[ T[GL E:DYL AGT]\ CT]\P VZAL ,MSM T[JF KM0G[ ccSF,Lcc 
SC[TF VG[ T[DFYL AG[,F p5HG[ ccV,vSF,Lc (Al-kali) SC[TF H[GM VY" K[P cc;M0Fcc V\U|[Ò AM,TF N[XMDF\ 
;M0F V[X V[ VlT ;FDFgI GFD K[P;M0F V[X pt5gG SZTF BlGHMG]\ Vl:TtJ 5}ZL N]lGIFDF\ K[P V[J]\ DFGJFDF\ 
VFjI]\ K[ S[ DwII]UDF\ 36F KM0GF E:DDF\YL V,S,L 5|F%T SZJFDF\ VFJT]\P !(DL ;NLGF V\TDF\ :5[GGF 
NlZIFlSGFZFGF S<5 5Z pUTL NlZIF. JG:5lT V,S,LGM D]bI :+MT CTLP !*)Z DF\ lGDSDF\YL 
;M0FvV[X pt5gG SZJFGM 5C[,M JFl6lHIS %,Fg8 O|F\;DF\4 ;[\ 0[GL;DF\ ,[va,[S äFZF :Y5FI[,MP JQF" !(Z# 
DF\ 5C[,M DM8F 5FI[ AGFJ[,M ,Fva,FS %,Fg8 .gU,[g0DF\ CTM4 H[ 5|lS|IFYL !((5 ;]WL pt5FNG YT]\ Zæ\]P 
EFZTDF\ ;M0F V[; pnMUGL pt5FNG 5|lS|IFGL DFlCTL HMTF H6FI K[ S[ S], pt5FNGGF\ #)@ EFUG]\ ;M0F 
V[;G]\ pt5FNG :8Fg00" ;M,J[ 5|M;[;GL 5|lS|IFYL YFI K[P S], pt5FNGGF &@ pT5FNG 0I], q DM0LOF.0 
5|lS|IFYL ;M0F V[; pt5FNG SZJFDF\ VFJ[ K[ HIFZ[ S], ;M0F V[; pt5FNGGF\ 55@ ;M0F V[;G]\ pt5FNG 0=F. 
,F.GGL VFW]lGS 5|lS|IFYL SZJFDF\ VFJ[, K[P 
V[lXIF. B\0DF\ ;J" 5|YD ;M0F V[X %,Fg8 !)#Z DF\ W|F\UW|F4 U]HZFT4 EFZTDF\ W|FUW|FGF ZFHF 
äFZF :Y5FI[,M H[G]\ GFD CT]\ zL XlST VF,S, JS;"P 5KLYL S\5GLG]\ GFD AN,L W|F\UW|F S[DLS, JS"; ,LP 
V[D ZFBJFDF\ VFjI]P VF %,Fg8[ T[G]\ JFl6lHIS pt5FNG VMUQ8 !)$_ YL X~ SI]"\P HIFZ[ T[GL 
pt5FNGXlST ;M<J[I 5|lS|IF äFZF &_ 8G 5|lT lNJ;GL CTLP tIFZ 5KL !)$$DF\ 8F8F S[DLS<; ,LP G] 
VFUDG YI]\ H[ pt5FNG 1FDTF 5_ 8G 5|lT lNJ; CTL VG[ T[ DL9F5]Z4 U]HZFTDF\ :Y5F.P tIFZAFN ;F{ZFQ8= 
S[DLS<; ,LP GL :YF5GF Y. H[6[ T[G]\ pt5FNG !)5)DF\ 5MZA\NZ4 U]HZFT BFT[ XZ] SI]"P tIFZAFN !)*ZDF\ 
8I]8LSMZLG4 TFDL,GF0]DF\ D[P T]TLSMZLG VF,S,L S[DLS<; V[g0 O8L",F.h;" ,LP GL :YF5GF Y.P !)((DF\ 
GJL TSGLS V5GFJGFZ U]HZFT C[JL S[DLS<; ,LP  T[ ;DIGL ;F{YL lJXF/ %,Fg84 GM SFI"SF/ X~ YIM 
!)((DF\ ;]+F5F0F4 U]HZFTDF\ H[GL pt5FNGXlST !Z__ 8G 5|lT lNJ; CTLP T[GL :YF5GF Y. VG[ VtIFZ[ 
JQF" Z__)v!_ DF\ T[GL ;M0F V[; pt5FNG 1FDTF (45_4___  D[8=LS 8G K[P HIFZ[ GJL 8[ŸSGM,MÒ ;FY[ 
5|SZ6v) o VeIF;GF TFZ6M VG[ ;}RGM 
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!))( DF\ lGZDF S[lDS<; l,P V[ 56 U]HZFTDF\ EFJGUZ BFT[ T[G]\ pt5FNG X~ SI]" T[GL pt5FNG 1FDTF 
&45_4___ D[8=LS VtIFZ[ HMJF D/[ K[P 
 
)PZ GF6F\SLI V;ZSFZSTF 
SM. 56 ;\RF,S q D[G[HZ TM H ;O/ ;\RF,S q D[G[HZ SC[JF HM T[ 5MTFGF lJlJW :8MS CM<0ZMGL 
V5[1FF 5}6" SZL XS[ ;\RF,GGF 5FIFGL V\NZ A[ XaN ZC[,F K[P V[S Effectiveness V;ZSFZSTF VG[ 
ALÒ Efficiency SFI"1FDTFP HM pnMUMDF\ ZC[,F GF6FG]\ ;FRL HuIFV[ ZMSF6 SZJFDF\ VFJ[ TM T[ W\WFG[ 
µ\RL pt5FNSTF 5}ZL 5F0[ K[P V[8,[ S[ tIFZ[ pnMUG[ V;ZSFZSTF Effectiveness VG[ SFI"1FDTF 
Efficiency GM ;]UD ;\IMU 5|F%T YFI K[P  
 5|MP ZMA8"GF H6FjIF VG];FZ SM.56 pnMUGL ;\5}6" V;ZSFZSTF DF5JF DF8[ A[,[g; :SMZ SF0"GM 
p5IMU SZJM HM.V[P H[DF\ S\5GLGF U|FCS JUM"4 SD"RFZLVM4 VF\TlZS pt5FNS jIJ:YF VG[ K[<,[ S\5GLGF 
ZMSF6SFZMGM bIF, SZJFDF\ VFjIM K[P T[VMGF DT VG];FZ S\5GLGM D]bI pN[X JW] GOM S[ JW] GF6FSLI 
J/TZ GlCP 5Z\T] 5MTFGF U|FCSMGM ;\5}6" ;\TMQF4 SD"RFZLVMGM ;\TMQF HM VF A\G[ ;\TMQF CX[ TM S\5GL 
5MTFGM AHFZ lJ:TFZ lJS;FJL XSX[P H[GF 5lZ6FD :J~5[ S\5GL GOM D[/JTL CX[P VG[ ZMSF6SFZMG[ IMuI 
J/TZ D/X[P VG[ ;\TMQF 5|F%T YX[P VCL HM W\WFDF\ ZMSFI[,M GF6FGM V;ZSFZS p5IMU YX[P TM T[GF 
AFIv5|M0S8; :J~5[ GOM VF5M VF5 5|F%T YFI K[P 
 VF ;\XMWGGM D}/E}T pN[X ;M0F V[; pnMUMGL GF\6FSLI V;ZSFZTF DF5JFGM K[P V[8,[ S[ W\WFDF\ 
ZMS[,F GF6FGM pnMU äFZF S[8,L V;ZSFZSTF HF6JF DF8[ S[ S[8,LS 5âlTVM K[P T[ 5{SLG]\ D]bI 5âlTVM 
H[JL S[ GOFSFZSTF4 pt5FNSTF4 D}<I J'lâ4 SFDULZLG]\ D}<IF\SG JU[Z[ K[P H[DF\ SFDULZLG]\ D}<IF\SGDF\ J[RF6 
pnMUGL SFDULZLGM lJSF; V[8,[ S[ 5FIFGL JQF"GL ;ZBFD6LV[ V\lTD JQF" NZdIFG J[RF6DF\ JWFZM YIM K[ 
S[ S[D S\5GLGL lD<FST pY,FDF\ SM. JWFZM YIM S[ S[D VF HF6JF DF8[ S\5GLGF JQFM"GF S\5GLGF lD<FST 
pyY,F U]6M¿ZGL U6TZL SZJFDF\ VFJX[P V[ H ZLT[ S\5GLGM RMbBL lD<FSTGM U]6MTZ4 W\WFGF H]NF H]NF 
BR"GF U]6MTZGM lJ`,QF6 SZJFDF\ VFJX[P tIFZ AFN GOFSFZSTFG[ DF5JF DF8[ GOFSFZSTF U]6MTZM wIFG 5Z 
,[JFDF\ VFJX[P T[ H ZLT[ SFI"XL, D}0LGL V;ZSFZSTF HF6JF DF8[ RF,] lD,STGM U]6M¿Z4 5|JFCL U]6MTZ4 
:8MS pY,F U]6MTZ4 N[JFNFZ VG[ ,[6NFZ U]6MTZ JU[Z[ wIFGDF\ ,[JFDF\ VFJX[P 
 GF6FSLI V;ZSFZSTF V[S lJXF/ bIF, K[P T[DF\ NZ[S ãlQ8YL JWFZ[G[ JWFZ[ ;FWGM äFZF S\5GL 
GF6FGM S[JL ZLT[ V;ZSFZS p5IMU SZ[ K[P H[YL NZ[SG[ DCTD ;\TMQF VF5L 5MT[ 5MTFGM wI[I lJSF;GM ;FZL 
ZLT[ l;â SZL XS[P T[ DF8[ GF6FSLI V;ZSFZSTFGF D]bI ;FWGM  s!f pt5FNSTF sZf GOFSFZSTF s#fSFI"XL, 
D}0LG]\ ;\RF,G s$f SFDULZLG]\ D}<IF\SG s5f D}<IJ'lâ HMJF D/[ K[P 
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)P# ;M0F V[; pnMUGL GD}GFGL S\5GLVMGM  ;\l1F%T bIF, 
VF ;\XMWG DF8[ ;\IMlHT YI[,L ;M0F V[; S\5GL V[8,[ V[JL ;M0F V[; S\5GL S[ H[ ;M0F V[;GF 
pt5FNGGL ;FY[ ;,uG GCL T[JF pnMUDF\ 56 SFI"ZT CMI VG[ T[VMGF lC;FAM ;\I]ST ZLT[ ZH] YI[,F CMI 
H[D S[ 8F8F S[lDS<; S[ H[ 5MTFGF lC;FAMDF\ Ol8",F.h;" VG[ VgI S[lDS<;G]\ pt5FNG SZ[ K[P T[H ZLT[ 
lGZDF S[lDS<; S[ H[ ;M0F V[;GF pt5FNG ;FY[ ;M0F V[; £FZF AGTL J:T]VMG]\ 56 pt5FNG SZ[ K[P p5ZMST 
;\NE"DF\ VF ;\XMWG DF8[ ;\IMHG YI[,L S\5GL TZLS[  
 sif  8F8F S[lDS<; ,LDL8[0              siif lGZDF S[lDS<; ,LDL8[0 
HIFZ[ ;\IMlHT GCL YI[,L S\5GL V[8,[ V[JL S\5GL S[ H[ DF+ ;M0F V[; pnMUDF\ SFI" SZ[ K[P T[VM 
VgI SM. pnMU ;FY[ ;LWL ZLT[ ;\S/FI[,F GYLP T[DH T[VMGF lC;FAMDF\ VgI SM. pnMUG[ ,UTL DFlCTLGM 
;DFJ[X SZJFDF\ VFJ[, GYLP VF 5|SFZGL S\5GLVM VFJ[,L K[P 
sif W|F\UW|F S[lDS<; JS"; l,lD8[       siif U]HZFT C[JL S[lDS<; l,lD8[0 
siiif T]lTSMZLG V,S,L VG[ S[lDS<; l,lD8[0  
sif W|F\UW|F S[lDS<; JS"; l,lD8[0 
 EFZTDF\ ;F{ 5|YD ;M0F V[; G]\ pt5FNG SZJFG]\  ;FC; !)Z# DF\ W|F\UW|FGF DCFZFHF 
V[RPV[;PV[D XLJZFH[ SZ[, CT]\P W|F\UW|F V[ cc5yYZGL GUZLcc TZLS[ HF6LT]\ K[P H[ ;M0F V[; pnMU DF8[ 
H~ZL SFRMDF, AGL ZC[ DF8[ pnMUGF lJSF; DF8[ T[  AC] H]GM %,Fg8 SCL XSFIP VtIFZ[ T[G]\ pt5FNG ;FZL 
ZLT[ RF,[ K[ VG[ T[GM lNGv5|lTlNG lJSF; Y. ZCIM K[[P 
siif 8F8F S[lDS<; l,lD8[0 
 DL9FGL GUZL V[JF DL9F5}ZDF\ N]lGIFGM G\AZv( DF\ DM8F %,Fg8 ;M0F V[; GF JQF" o !)#) DF\ 
:YF5JFDF\ VFjIMP H[GM %,Fg8 lJ:TFZ &___ V[SZDF\ 5YZFI[,M K[P S\5GLGL VtIFZGL pt5FNG XlST 
(45_4___ M.T. K[P S\5GL T[GF SD"RFZLVM VG[ T[GF 5lZJFZ DF8[ :S},4 CF.:S}, SMZ5L8, S,A VG[ 
ZC[9F6GL ;J,TM VF5[ K[P H[ V[S pNFCZ6 ~5[ S\5GL SCL XSFIP 
siiif U]HZFT C[JL S[lDS<; l,lD8[0 
;D]§GF lSGFZ[ J[ZFJ/GL AFH]DF\ ;]+F5F0F UFDDF\ !$q!_q!)(# GF ZMH VF S\5GL :YF5GF 
SZJFDF\ VFJLP H[  ;M0F V[; G]\ pt5FNG SZL J[RF6 SZJF DF8[ :YFIL CTLP VF 56 EFZTGL V[S DM8L ;M0F 
V[; G]\ pt5FNG SZTL S\5GL U6FI K[P H[G]\ JFlQF"S pt5FNG 1FDTF $4Z_4___ M.T. K[P H[ VFW]lGS 5âlT 
0=FlJ,F.DLG\U 5|M;[8GM p5IMU SZ[ K[ T[ 56 T[GF SD"RFZL DF8[4 SD"RFZL J;FCT4 JFCG jIJCFZ ;UJ04 
S,A4 S[g8LG VG[ DOT lX1F6 SD"RFZLGF AF/SM DF8[ 5}~\ 5F0[ K[P 
sivf T]lTSMZLG V,S,L VG[ S[lDS<; l,lD8[0 
 Nl1F6 EFZTGF4 TFlD,GF0] ZFHIDF\ _#q!Zq!)*! GF\ ZMH :YF5JFDF\ VFjIMP T[G[ ;M0F V[;GF 
pt5FNGDF\ 8MIF ;M0F V[; 5âlTGM p5IMU SIM" K[P T[GL pt5FNG 1FDTF &&4___ M.T. YL X~ SIM" CTMP 
Nl1F6 EFZTDF\ VF V[S H %,Fg8 VFJ[,M K[ T[ 56 CF,GF ;\HMUMDF\ BM8DF\ RF,[ K[P T[ T[GF SD"RFZLVMG[ 
ZC[9F6GL ;UJ0 5}ZL 5F0[ K[ VG[ SD"RFZLGF AF/SMG[ DOT lX1F6 5]~\ 5F0[ K[P 
svf GLZDF S[lDS<; l,lD8[0  
 EFZTGM V[S VFW]lGS ;M0F V[; pt5FNG SZJFGM %,Fg8 U]HZFTGF EFJGUZ 5F;[ JQF" o !)*! DF\ 
:YF5JFDF\ VFjIMP T[GL pt5FNG 1FDTF &45_4___ M.T. HMJF D/[ K[P VF S\5GL ;M0F V[; l;JFI 36F 
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AWF pnMU ;FY[ ;\S/FI[, K[P T[GM lJSF; AC] H h05YL Y. ZCIM K[P T[ T[GF SD"RFZLVMG[ ZC[9F64 DOT 
lX1F6 JU[Z[GL ;JU0 5}ZL 5F0[ K[P 
 
;\XMWGGM ;DIUF/M 
 VF ;\XMWGGM ;DIUF/M JQF" o Z__!v_Z YL JQF" o Z__)v!_ ;]WLGM ZC[X[P V[8,[ S[ GJ JQF"GF 
;DIUF/F NZdIFG GD}GFGL ;M0F V[; S\5GLVMGL GF6F\SLI V;ZSFZSTF lJ`,[QF6GM VeIF; SZJFDF\ VFJ[, 
K[P 
 
)P$ ;D:IF SYG 4 ptS<5GFVM VG[ DFlCTL lJ`,[QF6 
p5ZMST AFATMGF DCtJG[ ;DÒG[ VF ;\XMWGG]\ ;D:IF SYG GLR[ 5|DF6[ SZ[, K[P 
ccGF6F\SLI V;ZSFZSTF lJ`,[QF6GM V[S VeIF; v ;\IMHG YI[, VG[ ;\IMHG GCL YI[,F ;M0F 
V[; pt5FNG SZTF V[SDMGF ;\NE"DF\ccP 
“A STUDY OF FINANCIAL EFFECTIVENESS ANALYSIS OF MERGER 
AND NON MERGER SODA ASH FACTORY”. 
 
p5ZMST ;\XMWG NZdIFG D}/E}T ZLT[ A[ ptS<5FGFVM T5F;JFDF\ VFJGFZ K[P 
s i f     X}gI ptS<5GF Ho 
 cc;\XMWGGF ;DIUF/F NZdIFG ;M0F V[; S\5GLVMGL GF6F\SLI V;ZSFZTFDF\ SM. H O[ZOFZ GYLccP 
s ii f J{Sl<5S ptS<5GF H1 
 cc;\XMWGGF ;DIUF/F NZdIFG  ;M0F V[; S\5GLVMGL GF6FSLI V;ZSFZSTFDF\  O[ZOFZ K[P cc 
s iii f X}gI ptS<5GF Ho  
 ccGD}GFGL ;M0F V[; S\5GLVM JrR[ GF6F\SLI V;ZSFZSTF SM. H O[ZOFZ GYLPcc 
s iv f J{Sl<5S ptS<5GF H1  
 cc GD}GFGL  ;M0F V[; S\5GLVM JrR[ GF6F\SLI V;ZSFZSTFDF\  O[ZOFZ K[P cc 
s v f X}gI ptS<5GF Ho  
 cc ;\IMÒT YI[,L VG[ ;\IMÒT GlC YI[,L ;M0F V[; S\5GLVMGL GF6F\SLI V;ZSFZSTFDF\ SM. H 
O[ZOFZ GYLPcc 
s vi f J{Sl<5S ptS<5GF H1  
 cc ;\IMÒT YI[,L VG[ ;\IMÒT GlC YI[,L ;M0F V[; S\5GLVMGL GF6F\SLI V;ZSFZSTFDF\ O[ZOFZ 
K[P cc 
5|:T]T VeIF;DF\ 5|F%T DFlCTL lJ`,[QF6 DF8[ GLR[GL lC;FAL VG[ VF\S0FXF:+LI 5âlTGM p5IMU 
SZ[, K[P  sif lJlJW U]6MTZMP TZ,TF VG[ ;âZTF4  GOFSFZSTF4  5|J'lTGF4 VG[ GF6FSLI              
DF/BFGF 4  siif ;}RS VF\S VG[ J,6 VeIF;P4   siiif D}<I J'lâGM bIF,P 4  sivf ANOVA                  
sA[ 5lZA/ VFWFlZTf VG[ Fv5lZ1F6 sF-Testf 
VF\S0F XF:+LI 5âlTDF\ VGMJF (ANOVA) V[8,[ S[ R,MGF lJR,GG]\ lJ`,[[QF6 56 V[S 
DCtJGL 5âlT K[P BF; SZLG[ ptS<5GFVMGL T5F; sTestf SZJF DF8[ ,LW[,F lGN["XM JrR[ SZJF ;}RS S[ 
;FY"S K[ S[ S[D T[T5F;JF DF8[ VGMJF sANOVAf GM p5IMU YFI K[P VF 5wWlT äFZF H[ ;D}C 
5|SZ6v) o VeIF;GF TFZ6M VG[ ;}RGM 
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sUniverse / Populationf DF\YL lGN["XM ,[JFDF\ VFJ[, K[P T[ lGN["XM ;D]C ;FY[ D[/ BFI K[ S[ S[D T[ 
HF6L XSFI K[P Levin GF XaNMDF\ “ Analysis of Variance is the test for the 
significance of the difference between more then two sample mean.”   
VGMJF (Two way classification) DF\ 5lZA/M sFactor) GM 5|EFJ T5F;L XSFI K[P 
VFDF DFlCTLG[ 5lZA/M VFWFZLT A[ EFUDF\ lJEFÒT SZJFDF\ VFJ[ K[P NFP TP BFTZG[ HDLGGF 5|SFZ 
5|DF6[ lJEFÒT SZL XSFI V[8,[ S[ pEL CFZ scolumnf DF\ BFTZ lJX[ ,BL XSFI HIFZ[ VF0L CFZ 
(Row) DF\ HDLGGF lJlJW 5|SFZ ,BL XSFI 56 VF T5F; sTest) DF\ H[ 5lZA/M ,LW[,F CMI T[DGF 
lGN"XMDF\ lEgGTF (Variation) VFJL XS[ K[ T[G[ AFSL S[ X[QF AFSL lEgGTF  (Residual 
Variation) SC[JFI K[P 
 
VFDF T5F; GLR[ D]HAGF TASSFVMDF\ YFI K[P 
 
The sum of squares of variations is columns   = SSC 
The sum of squares of variations is raws   = SSR 
The sum of squares as the residual due to errors   = SSE 
The total sum of squares of variations   = SST 
 
i.e. SST = SSC + SSR + SSE 
 
The total number of degrees of freedom = r – 1, where C and 
refer to columns and rows respectively. 
 
)P5P GF6FSLI 5|J'lTG]\ lJ`,[QF6 v  TFZ6M  
!P J[RF6 V[ W\WFNFZL ;FC;G]\ RFJL~5 5lZA/ K[P H[GF 5Z W\WFGF GOFGM JWFZM S[ 38F0M VFWFlZT 
CMI K[P J[RF6DF\YL pNEJTL VFJS V[ SM. 56 W\WFNFZL ;FC; DF8[ ÒJFNMZL ;DFG K[P J[RF6 
VFJSGL lGIlDTTF ;FC;G[ VFlY"S ZLT[ ;âZ  AGFJ[ K[P SFZ6 S[ J[RF6GM p\RF HyYFG[ 5lZ6FD[ 
W\WFDF\ GOFSFZSTF JW[ K[ VG[ pt5FNG 5|J'lTG[ J[U D/[ K[P ;M0F V[; pnMUGL VeIF;DF\ 
;DFJFI[,L ;\IMÒT VG[ lAG ;\IMÒT S\5GLVMG]\ J[RF6 5|J'lTG]\ lJ`,[QF6 NXF"J[ K[ S[ ;\IMÒT 
S\5GLVMDF\ VeIF;GF ;DIUF/F NZdIFG YI[,] S], ;Z[ZFX J[RF6 ~FP Z4)()P!( SZM0 HMJF D/[ 
K[P H[ lAG ;\IMÒT S\5GLVMGF S], ;Z[ZFX J[RF6 ~FP5Z_P#) SZM0 ;FD[ 36]\ pR}\ 5|DF6 NXF"J[ 
K[P S\5GLVMGF J[RF6 5|J'lTVMGF ANOVA 5lZ1F6 D]HA J{Sl<5S ptS<5GF cc;\XMWGGF 
;DIUF/F NZdIFG ;M0F V[; S\5GLVMGL J[RF6 5|J'lTDF\ O[ZOFZ K[Pcc T[ :JLSFZFI K[ VF p5ZF\T 
cFc 5lZ1F6 D]HA 56 ;\IMÒT VG[ lAG ;\IMÒT S\5GLVMGL J[RF6 5|J'lTDF\ VeIF;GF 
;DIUF/F NZdIFG O[ZOFZ HMJF D/[ K[P 
ZP ;M0F V[; pnMUGL VeIF;DF\ ;DFJFI[,L ;\IMÒT VG[ lAG ;\IMÒT S\5GLVMG]\ J[RF6GF J,6 
D}<I G]\ lJ`,[QF6 NXF"J[ K[ S[ ;\IMÒT S\5GLVMDF\ VeIF;GF ;DIUF/F NZdIFG YI[,] S], ;Z[ZFX 
J[RF6GF J,6 D}<I ~FP !)5P$Z SZM0 HMJF D/[ K[P H[ lAG ;\IMÒT S\5GLVMGF S], ;Z[ZFX 
J[RF6GF J,6 D}<I ~FP!$_P$* SZM0 ;FD[  pR}\ 5|DF6 NXF"J[ K[P S\5GLVMGF J[RF6GF J,6 D}<I 
VMGF ANOVA 5lZ1F6 D]HA J{Sl<5S ptS<5GF cc;\XMWGGF ;DIUF/F NZdIFG ;M0F V[; 
S\5GLVMGL J[RF6GF J,6 D}<I DF\ O[ZOFZ GYL[Pcc T[ :JLSFZFI K[ VF p5ZF\T cFc 5lZ1F6 D]HA 56 
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;\IMÒT VG[ lAG ;\IMÒT S\5GLVMGL J[RF6GF J,6 D}<I DF\ VeIF;GF ;DIUF/F NZdIFG 
O[ZOFZ HMJF D/[ K[P 
#P GF6FSLI 5|J'lTGF U]6MTZG]\ lJ`,[QF6 HM.V[ TM ;F{ 5|YD VeIF;DF\ ;DFJFI[,L S\5GLVM 5{SL 
lGZDF VG[ 8F8F SlDS<; l,lD8[0DF\ l:YZ lD,STGM O[ZAN,L U]6MTZ VG]S|D[ ;Z[ZFX _P($ VG[ 
!P!) H[8,]\ D}<I NXF"J[ K[P ;M0F V[; pnMUGL ;Z[ZFX _P)5 SZTF\ lGZDF S[lDS<; l,lD8[0DF\ VF 
U]6MTZ VMKM HMJF D/[ K[P HIFZ[ 8F8F S[lDS<; l,lD8[0DF\ VF U]6MTZG]\ p\R] 5|DF6 NXF"J[ K[P H[ 
l:YZ lD,STMGM JW] V;ZSFZS p5IMU ;FlAT SZ[ K[P lAG ;\IMÒT S\5GLVM 5{SL D.C.W. DF\ 
l:YZ lD,STMGM O[ZAN,L U]6MTZ pnMUGL ;Z[ZFX SZTF\ JWFZ[ V[8,[ S[ !PZ* HMJF D/[ K[P HIFZ[ 
VgI A[ S\5GLVM GHCL VG[ TACL DF\ VF U]6MTZ VG]S|D[ _P*( VG[ _P&5 H[8,L GLRL 
8SFJFZL NXF"J[ K[P H[ D.C.W. SZTF l:YZ DL,STMGF p5IMUG]\ GLR]\ 5|DF6 NXF"J[ K[P 
ANOVA 5lZ1F6 D]HA 8[A, lS\DT ZPZ$ GL ;ZBFD6L V[ U6TZL SZ[,L lS\DT _P$! VFJ[ 
K[P T[ V[D NXF"J[ K[ S[ ;\XMWGGF ;DIUF/F NZdIFG ;M0F V[; pnMUGL S\5GLVMGL l:YZ 
lD,STMGL O[ZAN,LDF\ SM. TOFJT GYLP HIFZ[ ;\IMÒT VG[ lAG ;\IMÒT S\5GLVMGF ;\NE"DF\ 
8[A, lS\DT ZP&* GL ;ZBFD6LV[ U6TZL SZ[,L lS\DT 5P#* H[8,L JW] VFJTL; CMI GD]GFGL 
S\5GLVM JrR[ l:YZ lD,STMGL O[ZAN,LDF\ O[ZOFZ HMJF D/[ K[ T[D SCL XSFIP cFc 5lZ1F6 D]HA 
U6TZL SZ[, lS\DT !P(Z H[ 8[A, lS\DT #P$$ SZTF VMKL CMI ;\IMÒT VG[ lAG ;\IMÒT 
S\5GLVM JrR[ l:YZ lD,STMGL OZ[AN,L U]6MTZDF\ SM. O[ZOFZ GYL T[D SCL XSFIP 
$P VeIF;DF\ ;DFJFI[,L ;M0F V[; pt5FNG SZTL S\5GLVMGM RF,] lD,STMGM O[ZAN,L U]6MTZ 
;\IMÒT S\5GLVM DF8[] ;Z[ZFX !P)! VG[ lAG ;\IMÒT S\5GLVM DF8[ ;Z[ZFX ZPZ_ D}<I NXF"J[ 
K[P pnMUGL ;Z[ZFX ZP_) GL ;ZBFD6LV[ ;\IMÒT S\5GLVMGM VF U]6MTZ GLR} D}<I VG[ lAG 
;\IMÒT S\5GLVMDF\ p\R} D}<I NXF"J[ K[P H[ V[D ;FlAT SZ[ K[ S[ lAG ;\IMÒT S\5GLVM RF,] 
lD,STMGL SFI"1FDTFGM 5}6" p5IMU SZJFDF\ ;O/ ZCL K[P TDFD S\5GLVM 5{SL lGZDF S[lDS<; 
l,lD8[0DF\ VF U]6MTZ ZP_$ VG[ D.C.W. DF\ VF U]6MTZ ;F{YL JW] #P#! H[8,]\ D}<I NXF"J[ K[P 
H[ RF,] lD,STMGM h05L VG[ z[Q9 ~5F\TZ ;FlAT SZ[ K[P ANONVA 5lZ1F6 D]HA RF,] 
lD,STGF O[ZAN,L U]6MTZGL VeIF;GF ;DIUF/F NZdIFGGL 8[A, lS\DT SZTF U6TZL SZ[,L 
lS\DT VMKL CMJFYL X}gI ptS<5GF cc;M0F V[; S\5GLVMGL RF,] lD,STGF O[ZAN,L U]6MTZDF\ 
VeIF;GF ;DIUF/F NZdIFG SM. O[ZOFZ GYLcc :JLSFZFI K[P HIFZ[ S\5GLVMGL VF\TlZS 
;ZBFD6L SZTF 8[A, lS\DT ZP&* GL ;ZBFD6L U6TZL SZ[,L lS\DT !!P$* VFJTL CMJFYL 
S\5GLVM JrR[ VF U]6MTZDF\ O[ZOFZ YI[, K[ T[D SCL XSFIP ;\IMÒT VG[ lAG ;\IMÒT S\5GLVM 
DF8[ SZJFDF\ VFJ[, cFc 5lZ1F6 D]HA cFc GL U6TZL SZ[,L lS\DT 8[A, lS\DT _PZ) SZTF JW] 
VFJTL CMI J{Sl<5S ptS<5GF D]HA VF A\G[ 5|SFZGL S\5GLVM JrR[ RF,] lD,STGF O[ZAN,L 
U]6MTZDF\ O[ZOFZ K[ T[D SCL XSFIP 
5P ;M0F V[; pnMUGL GD}GF S\5GLVMGF S], pt5FNG 50TZGF U]6MTZG]\ VeIF;GF ;DIUF/F 
NZdIFGG]\ lJ`,[QF6 V[D NXF"J[ K[ S[ GD}GF S\5GLVM 5{SL TACL G[ V5JFN ~5 U6TF VgI TDFD 
S\5GLVMDF\ S], pt5FNG 50TZGM U]6MTZ J[RF6GL ;ZBFD6LV[ GLRM HMJM D/[ K[P V[8,[ S[ VgI 
RFZ S\5GLVMDF\ J[RF6GL ;ZBFD6LV[ S], pt5FNGGL 50TZ GLRL VFJ[ K[P H[ S\5GLGL 
GOFSFZSTFDF\ JWFZM NXF"J[ K[P ;M0F V[; pnMUGL VeIF;GF ;DIUF/F NZdIFG U]6MTZGL ;Z[ZFX 
56 V[S s!f SZTF GLRL V[8,[ _P)# VFJTL CMI S], pt5FNG 50TZGF ;\NE"DF\ ;\IMÒT VG[ 
lAG ;\IMÒT S\5GLVMG]\ VFlY"S lR+ ;FZ]\ U6L XSFIP VeIF;DF\ ;DFJFI[,L S\5GLVM 5{SL lGZDF 
S[lDS<; l,lD8[0DF\ VF U]6MTZ ;F{YL GLRM VG[ GHCL DF\ _P*( HMJF D/[ K[P ANOVA 
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5lZ1F6 D]HA VeIF;GF ;DIUF/F NZdIFG GD}GF S\5GLVMGF\ 8[A, lS\DT ZPZ$ GL ;ZBFD6LV[ 
U6TZL SZ[, lS\DT _P)) VFJTL CMI V[D SCL XSFI S[ VeIF;GF ;DIUF/F NZdIFG S\5GLVMGF 
S], pt5FNG 50TZ U]6MTZDF\ SM. O[ZOFZ YI[, GYLP HIFZ[ S\5GLVMGL VF\TlZS ;ZBFD6L SZTF 
8[A, lS\DT ZP&* GL ;ZBFD6LV[ U6TZL SZ[, lS\DT #P!5 VFJTL CMI V[D SCL XSFI S[ 
S\5GLVM JrR[ S], pt5FNG 50TZ U]6MTZDF\ O[ZOFZ YI[, K[P cFc 5lZ1F6 D]HA cFc GL U6TZL 
SZ[,L lS\DT 8[A, lS\DT _PZ) SZTF VMKL CMI V[D SCL XSFI S[ ;\IMÒT VG[ lAG ;\IMÒT 
S\5GLVM JrR[ VeIF;GF ;DIUF/F NZdIFG S], pt5FNG 50TZ U]6MTZDF\ O[ZOFZ YI[, GYLP 
&P SD"RFZL 50TZDF\ S], J[RF6 ;FY[GM U]6MTZ HM.V[ TM S], J[RF6GL ;ZBFD6LV[ ;\IMÒT VG[ 
lAG ;\IMÒT S\5GLVMDF\ SD"RFZL 50TZGM U]6MTZ ;M0F V[; V[SDGL ;Z[ZFX _P!_ SZTF GLRM 
HMJF D/[ K[P TACL G[ V5JFN ~5 U6TF VgI TDFD S\5GLVMGF\ SD"RFZLGL 50TZ J[RF6GL 
VFJS ;FD[ GLR]\ 5|DF6 NXF"J[ K[ H[ S\5GLGL GOFSFZSTFDF\ JWFZM SZ[ K[P VF p5ZF\T ;\IMÒT VG[ 
lAG ;\IMÒT S\5GLVMGL ;Z[ZFX V,U T5F;LV[ TM ;\IMÒT S\5GLVMGL VF U]6MTZGL S], ;Z[ZFX 
DF+ _P_# VFJ[ K[P HIFZ[ lAG ;\IMÒT S\5GLVMGL VF U]6MTZGL ;Z[ZFX BF; SZLG[ TACL G[ 
5lZ6FD[ JWLG[ _P!5 H[8,]\ D}<I NXF"J[ K[P T[D KTF VF TDFD S\5GLVMGF\ J[RF6GL VFJS ;FD[ 
SD"RFZLG]\ 50TZG]\ S[ BR"G]\ 5|DF6 36]\ GLR]\ SCL XSFI H[ S\5GLVMGL GOFSFZSTFGM UF/M JWFZ[ K[P 
ANOVA 5lZ1F6 D]HA VeIF;GF ;DIUF/F NZdIFG cFc GL 8[A, lS\DT ZPZ$ GL ;FD[ 
U6TZL SZ[,L lS\DT _P)& VFJTL CMJFYL V[D SCL XSFI S[ ;\XMWGGF ;DIUF/F NZdIFG 
S\5GLVMGF SD"RFZL 50TZ VG[ J[RF6 U]6MTZDF\ SM. O[ZOFZ YI[, GYL HIFZ[ S\5GLVMGL VF\TlZS 
;ZBFD6L SZTF cFc GL 8[A, lS\DT ZP&* GL ;ZBFD6LV[ U6TZL SZ[, lS\DT #P5$ H[8,]\ p\R} 
D}<I NXF"JTL CMI V[D SCL XSFI S[ GD}GFGL S\5GLVM JrR[ SD"RFZL 50TZ VG[ J[RF6 U]6MTZDF\ 
O[ZOFZ YI[, K[P cFc 5lZ1F6 D]HA ;\IMÒT YI[,L S\5GLVMGL ;Z[ZFX _P_# VG[ lAG ;\IMÒT 
S\5GLVMGL ;Z[ZFX _P!5 VFJ[ K[P lJR,G T5F;LV[ TM ;\IMÒT YI[,L S\5GLVMDF\ lAG ;\IMÒT 
S\5GLVMDF\ O[ZOFZG]\ 5|DF6 JWFZ[ HMJF D/[ K[P HIFZ[  cFc GL 8[A, lS\DT _PZ) GL ;ZBFD6LV[ 
U6TZL SZ[,L lS\DT _P_! H[8,L GLRL VFJTL CMI ;\IMÒT VG[ lAG ;\IMÒT S\5GLVM JrR[ 
VeIF;GF ;DIUF/F NZdIFG SD"RFZL 50TZ VG[ J[RF6 U]6MTZDF\ SM. O[ZOFZ GYL T[D SCL 
XSFIP 
*P GD}GF S\5GLVMGM J[RF6 VG[ JCLJ8L BR"GM J[RF6 ;FY[GM U]6MTZ lGZDF S[lDS<; l,lD8[0DF\ 
;Z[ZFX _P!_ 8F8F S[lDS<;DF\ ;Z[ZFX _P!# D.C.W. DF\ ;Z[ZFX _P_5 GHCL DF\ ;Z[ZFX 
_P!! VG[ TACL DF\ ;Z[ZFX _PZZ H[8,]\ D}<I NXF"J[ K[P ;\IMÒT S\5GLVMGL VF U]6MTZGL 
;Z[ZFX _P!Z VG[ lAG ;\IMÒT S\5GLVMGL VF U]6MTZGL ;Z[ZFX _P!# VFJ[ K[ pnMUGL VF 
U]6MTZGL ;Z[ZFX _P!Z GL ;ZBFD6LV[ VF TDFD S\5GLVMDF\ AC] JWFZ[ 5|DF6DF\ TOFJT HMJF 
D/TM GYLP T[D KTF J[RF6GL ;ZBFD6LV[ J[RF6 VG[ JlCJ8L BR"GM ;F{YL GLRM U]6MTZ 
D.C.W. DF\ _P_5 VFJ[ K[P H[ S\5GLGL GLRL 50TZ VG[ p\RL GOFSFZTF ;FlAT SZ[ K[P HIFZ[ 
TACL DF\ VF U]6MTZ ;F{YL p\RM _PZZ D}<I NXF"J[ K[P H[ VgI S\5GLGL ;ZBFD6LV[ J[RF6 VG[ 
JlCJ8L BR"G]\ p\R] 5|DF6 CMJFYL 5|DF6DF\ S\5GLGL VMKL GOSFZSTF ;FlAT SZ[ K[P ANOVA 
5lZ1F6 D]HA ;\XMWGGF ;DIUF/F NZdIFGGL S\5GLVMGL JlCJ8L VG[ J[RF6 BR"GF U]6MTZGL 
8[A, lS\DT ZPZ$ GL ;ZBFD6LV[ U6TZL SZ[,L lS\DT _P(# VFJTL CMJFYL X}gI ptS<5GF 
l:JSFZFX[ HIFZ[ S\5GLVMGL VF\TlZS ;ZBFD6L SZTF 8[A, lS\DT ZP&* GL ;FD[ U6TZL SZ[,L 
lS\DT ,UEU AD6L V[8,[ S[ 5P(& VFJTL CMJFYL J{Sl<5S ptS<5GF cc;\XMWGGF ;DIUF/F 
NZdIFG ;M0F V[; S\5GLVMGF J[RF6 VG[ JlCJ8L BR"GF J[RF6 ;FY[GF U]6MTZDF\ O[ZOFZ K[cc T[D 
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NXF"J[ K[P cFc 5lZ1F6 D]HA ;\IMÒT S\5GLVM SZTF lAG ;\IMÒT S\5GLVMDF\ VF U]6MTZG]\ 
lJR,GG JWFZ[ HMJF D/[ K[ HIFZ[cFc GL 8[A, lS\DT _PZ_ SZTF U6TZL SZ[,L lS\DT _P!( GLRL 
VFJTL CMJFYL X}gI ptS<5GF D]HA cc ;\IMÒT VG[ lAG ;\IMÒT S\5GLVMGF J[RF6 VG[ JlCJ8L 
BR"GF J[RF6 ;FY[GF U]6MTZDF\ SM. O[ZOFZ GYLcc T[D SCL XSFIP 
(P ;M0F V[; pnMUGL VeIF;DF\ ;DFJFI[,L S\5GLVMGF SFRF DF,GM J[RF6 ;FY[GM U]6MTZ V[D 
NXF"J[ K[ S[ !v~l5IFGF J[RF6 ;FD[ S\5GLVMV[ SFRF DF,;DFG 5FK/ S[8,M BR" SZ[,M K[P ;DU| 
pnMUGL VF U]6MTZGL ;Z[ZFX _P$& VFJTL CMJFYL V[D SCL XSFI S[ TDFD S\5GLVM 
!v~l5IFGF J[RF6GL VFJS ;FD[ ;Z[ZFX _P$& ~l5IF H[8,M DF,;FDFG BR" SZ[, K[P VF 
5|SFZGF pnMUDF\ DF, ;FDFGGL 50TZ ;FDFgI ZLT[ $_@ S[ T[YL JW]  CMI K[P T[GL ;ZBFD6LV[ 
;\XMWGDF\ ;DFlJQ8 S\5GLVMV[ DF,;FDFG 5FK/ VMK]\ BR" SZ[, K[ T[YL VF S\5GLVMGL 
DF,;FDFG 5FK/GF BR"DF\ ART YX[ VG[ GOFSFZSTF JWX[ 8[A, G\P$P( DF\ NXF"jIF D]HA 
;\IMÒT VG[ lAG ;\IMÒT S\5GLVMGL SFRFDF,GF J[RF6 ;FY[GF U]6MTZGL ;Z[ZFX HM.V[ TM T[ 
56 pnMUGL ;Z[ZFX _P$& H[8,L H VFJ[ K[P ANOVA 5lZ1F6 D]HA ;\XMWGGF ;DIUF/F 
NZdIFG GD}GF S\5GLVMGF SFRFDF,GF J[RF6GF U]6MTZGL 8[A, lS\DT ZPZ$ GL ;ZBFD6LV[ 
U6TZL SZ[,L lS\DT !P!& VFJTL CMJFYL X}gI ptS<5GF :JLSFZFV[ VF p5ZF\T S\5GLVMGL 
VF\TlZS ;ZBFD6L SZTF VF U]6MTZGL 8[A, lS\DT ZP&* GL ;ZBFD6LV[ U6TZL SZ[, lS\DT 
$P$( VFJTL CMIP J{Sl<5S ptS<5GF D]HA GD}GFGL S5\GLVM JrR[ SFRFDF,GF J[RF6 ;FY[GF 
U]6MTZDF\ O[ZOFZ YI[, K[ T[D SCL XSFIP SFRFDF,GF J[RF6 ;FY[GF U]6MTZG]\ cFc 5lZ1F6 
lJR,GGF AC] TOFJT NXF"JT] GYLP HIFZ[ ;\IMÒT VG[ lAG ;\IMÒT S\5GLVMGL VF U]6MTZGL 
;ZBFD6L V[D NXF"J[ K[ S[ VF A\G[ 5|SFZGL S\5GLVMDF\ SFRFDF,GF J[RF6 ;FY[GF U]6MTZDF\ O[ZOFZ 
YI[, K[P 
 
)P& GOFSFZSTFG]\ lJ`,[QF6 v  TFZ6M[   
GOM V[ W\WFNFZL V[SD p5Z DFl,SLGM V\S]X lD,STMDF\ SZJFDF\ VFJ[,F D}0L ZMSF6G]\ J/TZ4 
,[6NFZM4 ;,FDTL UF/M4 SZJ[ZFGL HMUJF. JU[Z[ AFATMGL SFI"1FDTFGL DF5N\0GL 5|lS|IF K[P GOM V[ DF+ 
DFl,SLGL D}0LGF J/TZGF\ ;\NE"DF\ H GlC 5Z\T] ;DU| W\WFGL GOFSFZSTF ;FY[ ;\A\WLT AFAT K[P 
!P VeIF;DF\ ;DFJFI[,L ;M0F V[; pt5FNG SZTL S\5GLVMGM S], GOFGM U]6MTZ ;\IMÒT S\5GLVM 
DF8[ ;Z[ZFX _PZ! VG[ lAG ;\IMÒT S\5GLVM DF8[ ;Z[ZFX v_P!$ D}<I NXF"J[ K[P pnMUGL 
;Z[ZFX _P_! GL ;ZBFD6LV[ ;\IMÒT S\5GLVMGM VF U]6MTZ p\R}  D}<I VG[ lAG ;\IMÒT 
S\5GLVMDF\ GLR}} D}<I NXF"J[ K[P  TDFD S\5GLVM 5{SL lGZDF S[lDS<; l,lD8[0DF\ VF U]6MTZ ;F{YL 
JW] _PZ! H[8,]\ D}<I NXF"J[ K[  VG[ TAC DF\ VF U]6MTZ ;F{YL VMK] ] v_P*Z H[8,]\ D}<I NXF"J[ 
K[P  ANOVA 5lZ1F6 D]HA S], GOFGM U]6MTZGL VeIF;GF ;DIUF/F NZdIFGGL 8[A, lS\DT 
SZTF U6TZL SZ[,L lS\DT VMKL CMJFYL X}gI ptS<5GF cc;M0F V[; S\5GLVMGL S], GOFGM 
U]6MTZDF\ VeIF;GF ;DIUF/F NZdIFG SM. O[ZOFZ GYLcc :JLSFZFI K[P HIFZ[ S\5GLVMGL VF\TlZS 
;ZBFD6L SZTF 8[A, lS\DT ZP&* GL ;ZBFD6L U6TZL SZ[,L lS\DT 5P($ VFJTL CMJFYL 
S\5GLVM JrR[ VF U]6MTZDF\ O[ZOFZ YI[, K[ T[D SCL XSFIP ;\IMÒT VG[ lAG ;\IMÒT S\5GLVM 
DF8[ SZJFDF\ VFJ[, cFc 5lZ1F6 D]HA cFc GL U6TZL SZ[,L lS\DT 8[A, lS\DT _PZ) SZTF VMKL 
VFJTL CMI X}gI ptS<5GF D]HA VF A\G[ 5|SFZGL S\5GLVM JrR[ S], GOFGM U]6MTZDF\ O[ZOFZ GYL 
T[D SCL XSFIP 
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ZP VeIF;DF\ ;DFJFI[,L ;M0F V[; pt5FNG SZTL S\5GLVMGM SFI"SFZL GOFGM U]6MTZ ;\IMÒT 
S\5GLVM DF8[ ;Z[ZFX _PZ# VG[ lAG ;\IMÒT S\5GLVM DF8[ ;Z[ZFX v_P_Z D}<I NXF"J[ K[P 
pnMUGL ;Z[ZFX _P_( GL ;ZBFD6LV[ ;\IMÒT S\5GLVMGM VF U]6MTZ p\R}  D}<I VG[ lAG 
;\IMÒT S\5GLVMDF\ GLR}} D}<I NXF"J[ K[P  TDFD S\5GLVM 5{SL U]HZFT C[JL S[DLS<; l,lD8[0DF\ VF 
U]6MTZ ;F{YL JW] _PZ5 H[8,]\ D}<I NXF"J[ K[  VG[ TAC DF\ VF U]6MTZ ;F{YL VMK] ] v_P$Z 
H[8,]\ D}<I NXF"J[ K[P  ANOVA 5lZ1F6 D]HA SFI"SFZL GOFGM U]6MTZGL VeIF;GF ;DIUF/F 
NZdIFGGL 8[A, lS\DT SZTF U6TZL SZ[,L lS\DT VMKL CMJFYL X}gI ptS<5GF cc;M0F V[; 
S\5GLVMGL SFI"SFZL GOFGM U]6MTZDF\ VeIF;GF ;DIUF/F NZdIFG SM. O[ZOFZ GYLcc :JLSFZFI 
K[P HIFZ[ S\5GLVMGL VF\TlZS ;ZBFD6L SZTF 8[A, lS\DT ZP&* GL ;ZBFD6L U6TZL SZ[,L 
lS\DT 5P&5 VFJTL CMJFYL S\5GLVM JrR[ VF U]6MTZDF\ O[ZOFZ YI[, K[ T[D SCL XSFIP ;\IMÒT 
VG[ lAG ;\IMÒT S\5GLVM DF8[ SZJFDF\ VFJ[, cFc 5lZ1F6 D]HA cFc GL U6TZL SZ[,L lS\DT 
8[A, lS\DT _PZ) SZTF VMKL VFJTL CMI X}gI ptS<5GF D]HA VF A\G[ 5|SFZGL S\5GLVM JrR[ 
SFI"SFZL GOFGM U]6MTZDF\ O[ZOFZ GYL T[D SCL XSFIP 
#P VeIF;DF\ ;DFJFI[,L ;M0F V[; pt5FNG SZTL S\5GLVMGM ZMSFI[,L D}0L 5Z J/TZ NZ ;\IMÒT 
S\5GLVM DF8[ ;Z[ZFX !#P$) VG[ lAG ;\IMÒT S\5GLVM DF8[ ;Z[ZFX )P&# D}<I NXF"J[ K[P 
pnMUGL ;Z[ZFX !!P!( GL ;ZBFD6LV[ ;\IMÒT S\5GLVMGM VF U]6MTZ p\R}  D}<I VG[ lAG 
;\IMÒT S\5GLVMDF\ GLR}} D}<I NXF"J[ K[P  TDFD S\5GLVM 5{SL U]HZFT C[JL S[DLS<; l,lD8[0DF\ VF 
U]6MTZ ;F{YL JW] !&P&) H[8,]\ D}<I NXF"J[ K[  VG[ TAC DF\ VF U]6MTZ ;F{YL VMK] ] !P_( 
H[8,]\ D}<I NXF"J[ K[P  ANOVA 5lZ1F6 D]HA ZMSFI[,L D}0L 5Z J/TZ NZ GL VeIF;GF 
;DIUF/F NZdIFGGL 8[A, lS\DT SZTF U6TZL SZ[,L lS\DT VMKL CMJFYL X}gI ptS<5GF cc;M0F 
V[; S\5GLVMGL ZMSFI[,L D}0L 5Z J/TZ NZ DF\ VeIF;GF ;DIUF/F NZdIFG SM. O[ZOFZ GYLcc 
:JLSFZFI K[P HIFZ[ S\5GLVMGL VF\TlZS ;ZBFD6L SZTF 8[A, lS\DT ZP&* GL ;ZBFD6L U6TZL 
SZ[,L lS\DT Z5P#& VFJTL CMJFYL S\5GLVM JrR[ VF U]6MTZDF\ O[ZOFZ YI[, K[ T[D SCL XSFIP 
;\IMÒT VG[ lAG ;\IMÒT S\5GLVM DF8[ SZJFDF\ VFJ[, cFc 5lZ1F6 D]HA cFc GL U6TZL SZ[,L 
lS\DT 8[A, lS\DT #P$$ SZTF VMKL VFJTL CMI X}gI ptS<5GF D]HA VF A\G[ 5|SFZGL S\5GLVM 
JrR[ ZMSFI[,L D}0L 5Z J/TZ NZ DF\ O[ZOFZ GYL T[D SCL XSFIP 
$P VeIF;DF\ ;DFJFI[,L ;M0F V[; pt5FNG SZTL S\5GLVMGM RMbBF GOFGM U]6MTZ ;\IMÒT S\5GLVM 
DF8[ ;Z[ZFX _P!# VG[ lAG ;\IMÒT S\5GLVM DF8[ ;Z[ZFX v_P#( D}<I NXF"J[ K[P pnMUGL 
;Z[ZFX v_P!( GL ;ZBFD6LV[ ;\IMÒT S\5GLVMGM VF U]6MTZ p\R}  D}<I VG[ lAG ;\IMÒT 
S\5GLVMDF\ GLR}} D}<I NXF"J[ K[P  TDFD S\5GLVM 5{SL U]HZFT C[JL S[DLS<; l,lD8[0DF\ VF U]6MTZ 
;F{YL JW] _PZZ H[8,]\ D}<I NXF"J[ K[  VG[ TAC DF\ VF U]6MTZ ;F{YL VMK] ] v!P#( H[8,]\ D}<I 
NXF"J[ K[P  ANOVA 5lZ1F6 D]HA RMbBF GOFGM U]6MTZ GL VeIF;GF ;DIUF/F NZdIFGGL 
8[A, lS\DT SZTF U6TZL SZ[,L lS\DT VMKL CMJFYL X}gI ptS<5GF cc;M0F V[; S\5GLVMGL RMbBF 
GOFGM U]6MTZ DF\ VeIF;GF ;DIUF/F NZdIFG SM. O[ZOFZ GYLcc :JLSFZFI K[P HIFZ[ S\5GLVMGL 
VF\TlZS ;ZBFD6L SZTF 8[A, lS\DT ZP&* GL ;ZBFD6L U6TZL SZ[,L lS\DT ZPZ* VFJTL 
CMJFYL S\5GLVM JrR[ VF U]6MTZDF\ O[ZOFZ YI[, GYL T[D SCL XSFIP ;\IMÒT VG[ lAG ;\IMÒT 
S\5GLVM DF8[ SZJFDF\ VFJ[, cFc 5lZ1F6 D]HA cFc GL U6TZL SZ[,L lS\DT 8[A, lS\DT _PZ) 
SZTF VMKL VFJTL CMI X}gI ptS<5GF D]HA VF A\G[ 5|SFZGL S\5GLVM JrR[ RMbBF GOFGM 
U]6MTZ  DF\ O[ZOFZ GYL T[D SCL XSFIP 
5P VeIF;DF\ ;DFJFI[,L ;M0F V[; pt5FNG SZTL S\5GLVMGM X[ZNL9 SDF6LGM U]6MTZ ;\IMÒT 
S\5GLVM DF8[ ;Z[ZFX !(P55 VG[ lAG ;\IMÒT S\5GLVM DF8[ ;Z[ZFX #P*( D}<I NXF"J[ K[P 
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pnMUGL ;Z[ZFX )P&) GL ;ZBFD6LV[ ;\IMÒT S\5GLVMGM VF U]6MTZ p\R}  D}<I VG[ lAG 
;\IMÒT S\5GLVMDF\ GLR}} D}<I NXF"J[ K[P  TDFD S\5GLVM 5{SL lGZDF S[lDS<; l,lD8[0DF\  VF 
U]6MTZ ;F{YL JW] Z_P#) H[8,]\ D}<I NXF"J[ K[  VG[ TAC DF\ VF U]6MTZ ;F{YL VMK]] _P## H[8,]\ 
D}<I NXF"J[ K[P  ANOVA 5lZ1F6 D]HA X[ZNL9 SDF6LGM U]6MTZ GL VeIF;GF ;DIUF/F 
NZdIFGGL 8[A, lS\DT SZTF U6TZL SZ[,L lS\DT VMKL CMJFYL X}gI ptS<5GF cc;M0F V[; 
S\5GLVMGL X[ZNL9 SDF6LGM U]6MTZ DF\ VeIF;GF ;DIUF/F NZdIFG SM. O[ZOFZ GYLcc :JLSFZFI 
K[P HIFZ[ S\5GLVMGL VF\TlZS ;ZBFD6L SZTF 8[A, lS\DT ZP&* GL ;ZBFD6L V[ U6TZL SZ[,L 
lS\DT !#P!# VFJTL CMJFYL S\5GLVM JrR[ VF U]6MTZDF\ O[ZOFZ YI[, K[ T[D SCL XSFIP 
;\IMÒT VG[ lAG ;\IMÒT S\5GLVM DF8[ SZJFDF\ VFJ[, cFc 5lZ1F6 D]HA cFc GL U6TZL SZ[,L 
lS\DT 8[A, lS\DT #P$$ SZTF JW]  VFJTL CMI J{Sl<5S ptS<5GF D]HA VF A\G[ 5|SFZGL S\5GLVM 
JrR[ X[ZNL9 SDF6LGM U]6MTZ DF\ O[ZOFZ K[ T[D SCL XSFIP 
&P VeIF;DF\ ;DFJFI[,L ;M0F V[; pt5FNG SZTL S\5GLVMGM l0lJ0g0 R}SJ6LGM U]6MTZ ;\IMÒT 
S\5GLVM DF8[ ;Z[ZFX $_P5_ VG[ lAG ;\IMÒT S\5GLVM DF8[ ;Z[ZFX !(P&$ D}<I NXF"J[ K[P 
pnMUGL ;Z[ZFX Z*P#) GL ;ZBFD6LV[ ;\IMÒT S\5GLVMGM VF U]6MTZ p\R}  D}<I VG[ lAG 
;\IMÒT S\5GLVMDF\ GLR}} D}<I NXF"J[ K[P  TDFD S\5GLVM 5{SL 8F8F S[lDS<; l,lD8[0DF\  VF 
U]6MTZ ;F{YL JW] $)P!$ H[8,]\ D}<I NXF"J[ K[  VG[ TAC DF\ VF U]6MTZ ;F{YL VMK]] _P__ 
H[8,]\ D}<I NXF"J[ K[P ANOVA 5lZ1F6 D]HA l0lJ0g0 R}SJ6LGM U]6MTZ GL VeIF;GF 
;DIUF/F NZdIFGGL 8[A, lS\DT SZTF U6TZL SZ[,L lS\DT VMKL CMJFYL X}gI ptS<5GF cc;M0F 
V[; S\5GLVMGL l0lJ0g0 R}SJ6LGM U]6MTZ DF\ VeIF;GF ;DIUF/F NZdIFG SM. O[ZOFZ GYLcc 
:JLSFZFI K[P HIFZ[ S\5GLVMGL VF\TlZS ;ZBFD6L SZTF 8[A, lS\DT ZP&* GL ;ZBFD6L V[ 
U6TZL SZ[,L lS\DT !ZP!# VFJTL CMJFYL S\5GLVM JrR[ VF U]6MTZDF\ O[ZOFZ YI[, K[ T[D SCL 
XSFIP ;\IMÒT VG[ lAG ;\IMÒT S\5GLVM DF8[ SZJFDF\ VFJ[, cFc 5lZ1F6 D]HA cFc GL U6TZL 
SZ[,L lS\DT 8[A, lS\DT #P$$ SZTF JW]  VFJTL CMI J{Sl<5S ptS<5GF D]HA VF A\G[ 5|SFZGL 
S\5GLVM JrR[ l0lJ0g0 R}SJ6LGM U]6MTZ DF\ O[ZOFZ K[  T[D SCL XSFIP 
 
)P* SFI"XL, D}0LG]\ lJ`,[QF6 v  TFZ6M   
SFI"XL, D}0LG]\ GF6FDF\ VG[ GF6F\G]\ SFI"XL, D}0LDF\ ;TT ~5F\TZ YT]\ ZC[ K[P SFRMDF, BZLNFI S[ 
SFDNFZMG[ DH}ZL R}SJFI tIFZ[ GF6FG]\ SFI"XL, D}0LDF\ VG[ T{IFZ DF,G]\ ZMS0 J[RF6 YFI K[ S[ pWFZ J[RF6YL 
p3ZF6LGL J;},FT YFI tIFZ[ SFI"XL, D}0LG]\ GF6FDF\ ~5F\TZ YFI K[P pt5FNG 5|JFCG[ RF,] ZFBJF DF8[ 
SFI"XL, D}0L VtI\T H~ZL K[P SFI"XL, D}0L V[ RF,] lD,ST VG[ RF,] HJFANFZLGM TOFJT K[P ;M0F V[X 
pnMUDF\ VeIF;DF\ ;DFJFI[,L SFI"XL, D}0LGF lJ`,[QF6 DF8[ S\5GLVMGL RF,] lD,STGM VG[ 
HJFANFZLVMGM VeIF; H~ZL AG[ K[P 
!P VeIF;DF\ ;DFJFI[,L ;M0F V[; pt5FNG SZTL S\5GLVMGL RF,] lD,STM ;\IMÒT S\5GLVM DF8[ 
;Z[ZFX !&_$P#_ SZM0 VG[ lAG ;\IMÒT S\5GLVM DF8[ ;Z[ZFX Z&)P5! SZM0 D}<I NXF"J[ K[P 
pnMUGL ;Z[ZFX (_#P$Z SZM0 GL ;ZBFD6LV[ ;\IMÒT S\5GLVMGL RF,] lD,STM p\R}  D}<I VG[ 
lAG ;\IMÒT S\5GLVMDF\ GLR}} D}<I NXF"J[ K[P  TDFD S\5GLVM 5{SL 8F8F S[lDS<; l,lD8[0DF\  RF,] 
lD,STM ;F{YL JW] Z__$P!$ SZM0 H[8,]\ D}<I NXF"J[ K[  VG[ TAC DF\ RF,] lD,STM ;F{YL VMKL 
5ZP$! SZM0 H[8,]\ D}<I NXF"J[ K[P ANOVA 5lZ1F6 D]HA RF,] lD,STM GL VeIF;GF 
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;DIUF/F NZdIFGGL 8[A, lS\DT SZTF U6TZL SZ[,L lS\DT JW] CMJFYL J{Sl<5S ptS<5GF cc;M0F 
V[; S\5GLVMGL RF,] lD,STM DF\ VeIF;GF ;DIUF/F NZdIFG  O[ZOFZ K[cc :JLSFZFI K[P HIFZ[ 
S\5GLVMGL VF\TlZS ;ZBFD6L SZTF 8[A, lS\DT ZP&* GL ;ZBFD6L V[ U6TZL SZ[,L lS\DT 
$5P&) VFJTL CMJFYL S\5GLVM JrR[ RF,] lD,STM DF\ O[ZOFZ YI[, K[ T[D SCL XSFIP ;\IMÒT 
VG[ lAG ;\IMÒT S\5GLVM DF8[ SZJFDF\ VFJ[, cFc 5lZ1F6 D]HA cFc GL U6TZL SZ[,L lS\DT 
8[A, lS\DT #P$$ SZTF JW]  VFJTL CMI J{Sl<5S ptS<5GF D]HA VF A\G[ 5|SFZGL S\5GLVM JrR 
RF,] lD,STM DF\ O[ZOFZ K[  T[D SCL XSFIP 
ZP VeIF;DF\ ;DFJFI[,L ;M0F V[; pt5FNG SZTL S\5GLVMGF RF,] N[JF ;\IMÒT S\5GLVM DF8[ ;Z[ZFX 
)(ZP_) SZM0 VG[ lAG ;\IMÒT S\5GLVM DF8[ ;Z[ZFX !)_P&) SZM0 D}<I NXF"J[ K[P pnMUGL 
;Z[ZFX 5_*PZ5 SZM0 GL ;ZBFD6LV[ ;\IMÒT S\5GLVMGL RF,] N[JF p\R}  D}<I VG[ lAG ;\IMÒT 
S\5GLVMDF\ GLR}} D}<I NXF"J[ K[P  TDFD S\5GLVM 5{SL 8F8F S[lDS<; l,lD8[0DF\  RF,] N[JF ;F{YL JW] 
!#$5P$5 SZM0 H[8,]\ D}<I NXF"J[ K[  VG[ TAC DF\ RF,] N[JF ;F{YL VMK]] Z(P!( SZM0 H[8,]\ 
D}<I NXF"J[ K[P  ANOVA 5lZ1F6 D]HA RF,] N[JF GL VeIF;GF ;DIUF/F NZdIFGGL 8[A, 
lS\DT SZTF U6TZL SZ[,L lS\DT JW] CMJFYL J{Sl<5S ptS<5GF cc;M0F V[; S\5GLVMGL RF,] N[JF DF\ 
VeIF;GF ;DIUF/F NZdIFG  O[ZOFZ K[cc :JLSFZFI K[P HIFZ[ S\5GLVMGL VF\TlZS ;ZBFD6L 
SZTF 8[A, lS\DT ZP&* GL ;ZBFD6L V[ U6TZL SZ[,L lS\DT $)P5Z VFJTL CMJFYL S\5GLVM 
JrR[ RF,] N[JF DF\ O[ZOFZ YI[, K[ T[D SCL XSFIP ;\IMÒT VG[ lAG ;\IMÒT S\5GLVM DF8[ 
SZJFDF\ VFJ[, cFc 5lZ1F6 D]HA cFc GL U6TZL SZ[,L lS\DT 8[A, lS\DT #P$$ SZTF JW]  VFJTL 
CMI J{Sl<5S ptS<5GF D]HA VF A\G[ 5|SFZGL S\5GLVM JrR RF,] N[JF DF\ O[ZOFZ K[  T[D SCL 
XSFIP 
#P VeIF;DF\ ;DFJFI[,L ;M0F V[; pt5FNG SZTL S\5GLVMGF SFI"XL, D}0LG]\ J,6 ;\IMÒT S\5GLVM 
DF8[ ;Z[ZFX #55P#& SZM0 VG[ lAG ;\IMÒT S\5GLVM DF8[ ;Z[ZFX Z)$P5Z SZM0 D}<I NXF"J[ 
K[P pnMUGL ;Z[ZFX #!(P(& SZM0 GL ;ZBFD6LV[ ;\IMÒT S\5GLVMGL SFI"XL, D}0LG]\ J,6 p\R}  
D}<I VG[ lAG ;\IMÒT S\5GLVMDF\ GLR}} D}<I NXF"J[ K[P  TDFD S\5GLVM 5{SL U]HZFT C[JL S[DLS<; 
l,lD8[0DF\ SFI"XL, D}0LG]\ J,6 ;F{YL JW] ($!P(* SZM0 H[8,]\ D}<I NXF"J[ K[  VG[ DCW DF\ 
SFI"XL, D}0LG]\ J,6 ;F{YL VMK]] v!*P(5 SZM0 H[8,]\ D}<I NXF"J[ K[P  ANOVA 5lZ1F6 D]HA 
SFI"XL, D}0LG]\ J,6 GL VeIF;GF ;DIUF/F NZdIFGGL 8[A, lS\DT SZTF U6TZL SZ[,L lS\DT JW] 
CMJFYL J{Sl<5S ptS<5GF cc;M0F V[; S\5GLVMGL SFI"XL, D}0LGF J,6 DF\ VeIF;GF ;DIUF/F 
NZdIFG  O[ZOFZ K[cc :JLSFZFI K[P HIFZ[ S\5GLVMGL VF\TlZS ;ZBFD6L SZTF 8[A, lS\DT ZP&* 
GL ;ZBFD6L V[ U6TZL SZ[,L lS\DT !(P*$ VFJTL CMJFYL S\5GLVM JrR[ SFI"XL, D}0LGF J,6 
DF\ O[ZOFZ YI[, K[ T[D SCL XSFIP ;\IMÒT VG[ lAG ;\IMÒT S\5GLVM DF8[ SZJFDF\ VFJ[, cFc 
5lZ1F6 D]HA cFc GL U6TZL SZ[,L lS\DT 8[A, lS\DT #P$$ SZTF JW]  VFJTL CMI J{Sl<5S 
ptS<5GF D]HA VF A\G[ 5|SFZGL S\5GLVM JrR[ SFI"XL, D}0LGF J,6 DF\ O[ZOFZ K[  T[D SCL XSFIP 
$P VeIF;DF\ ;DFJFI[,L ;M0F V[; pt5FNG SZTL S\5GLVMGM RF,] U]6MTZ ;\IMÒT S\5GLVM DF8[ 
;Z[ZFX !P*_ VG[ lAG ;\IMÒT S\5GLVM DF8[ ;Z[ZFX !P$* D}<I NXF"J[ K[P pnMUGL ;Z[ZFX 
!P5& GL ;ZBFD6LV[ ;\IMÒT S\5GLVMGM VF U]6MTZ p\R}  D}<I VG[ lAG ;\IMÒT S\5GLVMDF\ 
GLR}} D}<I NXF"J[ K[P  TDFD S\5GLVM 5{SL lGZDF S[lDS<; l,lD8[0 DF\  VF U]6MTZ ;F{YL JW] !P)! 
H[8,]\ D}<I NXF"J[ K[  VG[ DCW DF\ VF U]6MTZ ;F{YL VMK]] _P)_ H[8,]\ D}<I NXF"J[ K[P  
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ANOVA 5lZ1F6 D]HA RF,]  U]6MTZ GL VeIF;GF ;DIUF/F NZdIFGGL 8[A, lS\DT SZTF 
U6TZL SZ[,L lS\DT VMKL CMJFYL X}gI ptS<5GF cc;M0F V[; S\5GLVMGL RF,] U]6MTZ DF\ 
VeIF;GF ;DIUF/F NZdIFG SM. O[ZOFZ GYLcc :JLSFZFI K[P HIFZ[ S\5GLVMGL VF\TlZS 
;ZBFD6L SZTF 8[A, lS\DT ZP&* GL ;ZBFD6L V[ U6TZL SZ[,L lS\DT 5P$$ VFJTL CMJFYL 
S\5GLVM JrR[ VF U]6MTZDF\ O[ZOFZ YI[, K[ T[D SCL XSFIP ;\IMÒT VG[ lAG ;\IMÒT S\5GLVM 
DF8[ SZJFDF\ VFJ[, cFc 5lZ1F6 D]HA cFc GL U6TZL SZ[,L lS\DT 8[A, lS\DT #P$$ SZTF VMKL  
VFJTL CMI X}gI ptS<5GF D]HA VF A\G[ 5|SFZGL S\5GLVM JrR[ RF,] U]6MTZ DF\ SM> O[ZOFZ GYL[  
T[D SCL XSFIP 
5P VeIF;DF\ ;DFJFI[,L ;M0F V[; pt5FNG SZTL S\5GLVMGM DF,;FDFG R,GNZGM U]6MTZ ;\IMÒT 
S\5GLVM DF8[ ;Z[ZFX *P!$ VG[ lAG ;\IMÒT S\5GLVM DF8[ ;Z[ZFX &PZ* D}<I NXF"J[ K[P 
pnMUGL ;Z[ZFX &P& GL ;ZBFD6LV[ ;\IMÒT S\5GLVMGM VF U]6MTZ p\R}  D}<I VG[ lAG 
;\IMÒT S\5GLVMDF\ GLR}} D}<I NXF"J[ K[P  TDFD S\5GLVM 5{SL DCWDF\  VF U]6MTZ ;F{YL JW] 
(P!) H[8,]\ D}<I NXF"J[ K[  VG[ TAC DF\ VF U]6MTZ ;F{YL VMK]] $PZZ H[8,]\ D}<I NXF"J[ K[P  
ANOVA 5lZ1F6 D]HA DF,;FDFG R,GNZGM U]6MTZ GL VeIF;GF ;DIUF/F NZdIFGGL 
8[A, lS\DT SZTF U6TZL SZ[,L lS\DT VMKL CMJFYL X}gI ptS<5GF cc;M0F V[; S\5GLVMGL 
DF,;FDFG R,GNZGM U]6MTZ DF\ VeIF;GF ;DIUF/F NZdIFG SM. O[ZOFZ GYLcc :JLSFZFI K[P 
HIFZ[ S\5GLVMGL VF\TlZS ;ZBFD6L SZTF 8[A, lS\DT ZP&* GL ;ZBFD6L V[ U6TZL SZ[,L 
lS\DT )P&Z VFJTL CMJFYL S\5GLVM JrR[ VF U]6MTZDF\ O[ZOFZ YI[, K[ T[D SCL XSFIP ;\IMÒT 
VG[ lAG ;\IMÒT S\5GLVM DF8[ SZJFDF\ VFJ[, cFc 5lZ1F6 D]HA cFc GL U6TZL SZ[,L lS\DT 
8[A, lS\DT _PZ) SZTF JW]  VFJTL CMI J{Sl<5S ptS<5GF D]HA VF A\G[ 5|SFZGL S\5GLVM JrR[ 
DF,;FDFG R,GNZGF U]6MTZ DF\ O[ZOFZ K[  T[D SCL XSFIP 
&P VeIF;DF\ ;DFJFI[,L ;M0F V[; pt5FNG SZTL S\5GLVMGM N[JFNFZ R,GNZGM U]6MTZ ;\IMÒT 
S\5GLVM DF8[ ;Z[ZFX )P)* VG[ lAG ;\IMÒT S\5GLVM DF8[ ;Z[ZFX !_P!_ D}<I NXF"J[ K[P 
pnMUGL ;Z[ZFX !_P_5 GL ;ZBFD6LV[ ;\IMÒT S\5GLVMGM VF U]6MTZ GLR}}   D}<I VG[ lAG 
;\IMÒT S\5GLVMDF\ p\R}  D}<I NXF"J[ K[P  TDFD S\5GLVM 5{SL DCW DF\  VF U]6MTZ ;F{YL JW] 
!$P*! H[8,]\ D}<I NXF"J[ K[  VG[ TAC DF\ VF U]6MTZ ;F{YL VMK]] 5P55 H[8,]\ D}<I NXF"J[ K[P  
ANOVA 5lZ1F6 D]HA N[JFNFZ R,GNZGM U]6MTZ GL VeIF;GF ;DIUF/F NZdIFGGL 8[A, 
lS\DT SZTF U6TZL SZ[,L lS\DT VMKL CMJFYL X}gI ptS<5GF cc;M0F V[; S\5GLVMGL N[JFNFZ 
R,GNZGM U]6MTZ DF\ VeIF;GF ;DIUF/F NZdIFG SM. O[ZOFZ GYLcc :JLSFZFI K[P HIFZ[ 
S\5GLVMGL VF\TlZS ;ZBFD6L SZTF 8[A, lS\DT ZP&* GL ;ZBFD6L V[ U6TZL SZ[,L lS\DT 
Z*P_* VFJTL CMJFYL S\5GLVM JrR[ VF U]6MTZDF\ O[ZOFZ YI[, K[ T[D SCL XSFIP ;\IMÒT VG[ 
lAG ;\IMÒT S\5GLVM DF8[ SZJFDF\ VFJ[, cFc 5lZ1F6 D]HA cFc GL U6TZL SZ[,L lS\DT 8[A, 
lS\DT _PZ) SZTF JW]  VFJTL CMI J{Sl<5S ptS<5GF D]HA VF A\G[ 5|SFZGL S\5GLVM JrR[ 
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)P( GF6FSLI DF/BFG]\ lJ`,[QF6P v  TFZ6M[   
zL U[:8G AU"GF H6FjIF 5|DF6[ GF6FlSI DF/B]\ VG[ D}0L DF/B\] V[SALHFGF 5IF"I TZLS[ 
p5IMUDF\ ,. XSFI K[P s#f T[DGF\ H6FjIF D]HA GF6FlSI DF/B]\ V[SDGL SFIDL D}0LGL H~ZLIFT GM 
p<,[B SZ[ K[P HIFZ[ D}0L DF/B]\ S\5GLG]\ GF6FSLI VFIMHG ZH] SZ[ K[P ;M0F V[X pnMUGL VeIF;DF\ 
;DFJFI[,L S\5GLVMGF GF6FlSI DF/BFDF\ lJ`,[QF6 DF8[ GLR[ D]HAGF U]6MTZM wIFGDF\ ,LW[,F K[P 
!P VeIF;DF\ ;DFJFI[,L ;M0F V[; pt5FNG SZTL S\5GLVMGM N[JF .lSJ8L U]6MTZ ;\IMÒT S\5GLVM 
DF8[ ;Z[ZFX _P5! VG[ lAG ;\IMÒT S\5GLVM DF8[ ;Z[ZFX ZP(( D}<I NXF"J[ K[P pnMUGL ;Z[ZFX 
!P)# GL ;ZBFD6LV[ ;\IMÒT S\5GLVMGM VF U]6MTZ GLR}}   D}<I VG[ lAG ;\IMÒT S\5GLVMDF\ 
p\R}  D}<I NXF"J[ K[P  TDFD S\5GLVM 5{SL TAC DF\  VF U]6MTZ ;F{YL JW] &P&( H[8,]\ D}<I 
NXF"J[ K[  VG[ NIRMA DF\ VF U]6MTZ ;F{YL VMK]] _P$_ H[8,]\ D}<I NXF"J[ K[P  ANOVA 
5lZ1F6 D]HA N[JF .lSJ8L U]6MTZ GL VeIF;GF ;DIUF/F NZdIFGGL 8[A, lS\DT SZTF U6TZL 
SZ[,L lS\DT VMKL CMJFYL X}gI ptS<5GF cc;M0F V[; S\5GLVMGL N[JF .lSJ8L U]6MTZ DF\ 
VeIF;GF ;DIUF/F NZdIFG SM. O[ZOFZ GYLcc :JLSFZFI K[P HIFZ[ S\5GLVMGL VF\TlZS 
;ZBFD6L SZTF 8[A, lS\DT ZP&* GL ;ZBFD6L V[ U6TZL SZ[,L lS\DT Z*P#$ VFJTL CMJFYL 
S\5GLVM JrR[ VF U]6MTZDF\ O[ZOFZ YI[, K[ T[D SCL XSFIP ;\IMÒT VG[ lAG ;\IMÒT S\5GLVM 
DF8[ SZJFDF\ VFJ[, cFc 5lZ1F6 D]HA cFc GL U6TZL SZ[,L lS\DT 8[A, lS\DT _PZ) SZTF VMKL  
VFJTL CMI X}gI ptS<5GF D]HA VF A\G[ 5|SFZGL S\5GLVM JrR[ N[JF .lSJ8LGF U]6MTZ DF\  SM> 
O[ZOFZ GYL[  T[D SCL XSFIP 
ZP VeIF;DF\ ;DFJFI[,L ;M0F V[; pt5FNG SZTL S\5GLVMGM lUIZL\U U]6MTZ ;\IMÒT S\5GLVM DF8[ 
;Z[ZFX (PZZ VG[ lAG ;\IMÒT S\5GLVM DF8[ ;Z[ZFX 5PZ# D}<I NXF"J[ K[P pnMUGL ;Z[ZFX 
&P$Z GL ;ZBFD6LV[ ;\IMÒT S\5GLVMGM VF U]6MTZ p\R\}  D}<I VG[ lAG ;\IMÒT S\5GLVMDF\ 
GLR\}}   D}<I NXF"J[ K[P  TDFD S\5GLVM 5{SL NIRMA DF\  VF U]6MTZ ;F{YL JW] (P*Z H[8,]\ D}<I 
NXF"J[ K[  VG[ TAC DF\ VF U]6MTZ ;F{YL VMK]] #P*$ H[8,]\ D}<I NXF"J[ K[P  ANOVA 5lZ1F6 
D]HA lUIZL\U U]6MTZ GL VeIF;GF ;DIUF/F NZdIFGGL 8[A, lS\DT SZTF U6TZL SZ[,L lS\DT 
VMKL CMJFYL X}gI ptS<5GF cc;M0F V[; S\5GLVMGL lUIZL\U U]6MTZ DF\ VeIF;GF ;DIUF/F 
NZdIFG SM. O[ZOFZ GYLcc :JLSFZFI K[P HIFZ[ S\5GLVMGL VF\TlZS ;ZBFD6L SZTF 8[A, lS\DT 
ZP&* GL ;ZBFD6L V[ U6TZL SZ[,L lS\DT Z*P#$ VFJTL CMJFYL S\5GLVM JrR[ VF U]6MTZDF\ 
O[ZOFZ YI[, K[ T[D SCL XSFIP ;\IMÒT VG[ lAG ;\IMÒT S\5GLVM DF8[ SZJFDF\ VFJ[, cFc 
5lZ1F6 D]HA cFc GL U6TZL SZ[,L lS\DT 8[A, lS\DT #P$$ SZTF VMKL  VFJTL CMI X}gI 
ptS<5GF D]HA VF A\G[ 5|SFZGL S\5GLVM JrR[ lUIZL\U U]6MTZ DF\  SM> O[ZOFZ GYL[  T[D SCL 
XSFIP 
#P VeIF;DF\ ;DFJFI[,L ;M0F V[; pt5FNG SZTL S\5GLVMGM l:YZ lD,STGM RMbBF D}<I ;FY[GF 
U]6MTZ ;\IMÒT S\5GLVM DF8[ ;Z[ZFX _P(5 VG[ lAG ;\IMÒT S\5GLVM DF8[ ;Z[ZFX ZP&5 D}<I 
NXF"J[ K[P pnMUGL ;Z[ZFX !P)# GL ;ZBFD6LV[ ;\IMÒT S\5GLVMGM VF U]6MTZ GLR}}   D}<I 
VG[ lAG ;\IMÒT S\5GLVMDF\ p\R}  D}<I NXF"J[ K[P  TDFD S\5GLVM 5{SL TAC DF\  VF U]6MTZ 
;F{YL JW] $P*! H[8,]\ D}<I NXF"J[ K[  VG[ TATA DF\ VF U]6MTZ ;F{YL VMK]] _P&) H[8,]\ D}<I 
NXF"J[ K[P  ANOVA 5lZ1F6 D]HA l:YZ lD,STGM RMbBF D}<I ;FY[GF U]6MTZGL VeIF;GF 
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;DIUF/F NZdIFGGL 8[A, lS\DT SZTF U6TZL SZ[,L lS\DT VMKL CMJFYL X}gI ptS<5GF cc;M0F 
V[; S\5GLVMGL l:YZ lD,STGM RMbBF D}<I ;FY[GF U]6MTZDF\ VeIF;GF ;DIUF/F NZdIFG SM. 
O[ZOFZ GYLcc :JLSFZFI K[P HIFZ[ S\5GLVMGL VF\TlZS ;ZBFD6L SZTF 8[A, lS\DT ZP&* GL 
;ZBFD6L V[ U6TZL SZ[,L lS\DT (P&* VFJTL CMJFYL S\5GLVM JrR[ VF U]6MTZDF\ O[ZOFZ YI[, 
K[ T[D SCL XSFIP ;\IMÒT VG[ lAG ;\IMÒT S\5GLVM DF8[ SZJFDF\ VFJ[, cFc 5lZ1F6 D]HA cFc 
GL U6TZL SZ[,L lS\DT 8[A, lS\DT _PZ) SZTF VMKL  VFJTL CMI X}gI ptS<5GF D]HA VF A\G[ 
5|SFZGL S\5GLVM JrR[ l:YZ lD,STGM RMbBF D}<I ;FY[GF U]6MTZDF\  SM> O[ZOFZ GYL[  T[D SCL 
XSFIP 
$P VeIF;DF\ ;DFJFI[,L ;M0F V[; pt5FNG SZTL S\5GLVMGM jIFH VFJZ6 U]6MTZ ;\IMÒT 
S\5GLVM DF8[ ;Z[ZFX )P!! VG[ lAG ;\IMÒT S\5GLVM DF8[ ;Z[ZFX ZP$( D}<I NXF"J[ K[P 
pnMUGL ;Z[ZFX 5P!# GL ;ZBFD6LV[ ;\IMÒT S\5GLVMGM VF U]6MTZ p\R\}  D}<I VG[ lAG 
;\IMÒT S\5GLVMDF\ GLR\}}   D}<I NXF"J[ K[P  TDFD S\5GLVM 5{SL TATA DF\  VF U]6MTZ ;F{YL JW] 
)P&( H[8,]\ D}<I NXF"J[ K[  VG[ TAC DF\ VF U]6MTZ ;F{YL VMK]] v_PZ( H[8,]\ D}<I NXF"J[ K[P  
ANOVA 5lZ1F6 D]HA jIFH VFJZ6 U]6MTZ GL VeIF;GF ;DIUF/F NZdIFGGL 8[A, lS\DT 
SZTF U6TZL SZ[,L lS\DT JW] CMJFYL J{Sl<5S ptS<5GF cc;M0F V[; S\5GLVMGL jIFH VFJZ6 
U]6MTZ DF\ VeIF;GF ;DIUF/F NZdIFG  O[ZOFZ K[cc :JLSFZFI K[P HIFZ[ S\5GLVMGL VF\TlZS 
;ZBFD6L SZTF 8[A, lS\DT ZP&* GL ;ZBFD6L V[ U6TZL SZ[,L lS\DT !&P*( VFJTL CMJFYL 
S\5GLVM JrR[ VF U]6MTZDF\ O[ZOFZ YI[, K[ T[D SCL XSFIP ;\IMÒT VG[ lAG ;\IMÒT S\5GLVM 
DF8[ SZJFDF\ VFJ[, cFc 5lZ1F6 D]HA cFc GL U6TZL SZ[,L lS\DT 8[A, lS\DT #P$$ SZTF JW]  
VFJTL CMI J{Sl<5S ptS<5GF D]HA VF A\G[ 5|SFZGL S\5GLVM JrR[ jIFH VFJZ6 U]6MTZ DF\   
O[ZOFZ K[[  T[D SCL XSFIP 
5P VeIF;DF\ ;DFJFI[,L ;M0F V[; pt5FNG SZTL S\5GLVMGM DFl,SL U]6MTZ ;\IMÒT S\5GLVM DF8[ 
;Z[ZFX _P&( VG[ lAG ;\IMÒT S\5GLVM DF8[ ;Z[ZFX _P#Z D}<I NXF"J[ K[P pnMUGL ;Z[ZFX 
_P$& GL ;ZBFD6LV[ ;\IMÒT S\5GLVMGM VF U]6MTZ p\R\}  D}<I VG[ lAG ;\IMÒT S\5GLVMDF\ 
GLR\}}   D}<I NXF"J[ K[P  TDFD S\5GLVM 5{SL NIRMA DF\  VF U]6MTZ ;F{YL JW] _P*$ H[8,]\ D}<I 
NXF"J[ K[  VG[ TAC DF\ VF U]6MTZ ;F{YL VMK]] v_P!& H[8,]\ D}<I NXF"J[ K[P  ANOVA 
5lZ1F6 D]HA DFl,SL U]6MTZ GL VeIF;GF ;DIUF/F NZdIFGGL 8[A, lS\DT SZTF U6TZL SZ[,L 
lS\DT VMKL CMJFYL X}gI ptS<5GF cc;M0F V[; S\5GLVMGL DFl,SL U]6MTZ DF\ VeIF;GF 
;DIUF/F NZdIFG SM. O[ZOFZ GYLcc :JLSFZFI K[P HIFZ[ S\5GLVMGL VF\TlZS ;ZBFD6L SZTF 
8[A, lS\DT ZP&* GL ;ZBFD6L V[ U6TZL SZ[,L lS\DT !$PZ) VFJTL CMJFYL S\5GLVM JrR[ VF 
U]6MTZDF\ O[ZOFZ YI[, K[ T[D SCL XSFIP ;\IMÒT VG[ lAG ;\IMÒT S\5GLVM DF8[ SZJFDF\ VFJ[, 
cFc 5lZ1F6 D]HA cFc GL U6TZL SZ[,L lS\DT 8[A, lS\DT _PZ) SZTF VMKL  VFJTL CMI X}gI 
ptS<5GF D]HA VF A\G[ 5|SFZGL S\5GLVM JrR[ DFl,SL U]6MTZ DF\  SM> O[ZOFZ GYL[  T[D SCL 
XSFIP 
&P VeIF;DF\ ;DFJFI[,L ;M0F V[; pt5FNG SZTL S\5GLVMGM l:YZ lD,STMGM ,F\AFUF/GF\ N[JF 
;FY[GM U]6MTZ ;\IMÒT S\5GLVM DF8[ ;Z[ZFX ZPZ* VG[ lAG ;\IMÒT S\5GLVM DF8[ ;Z[ZFX 
!P)_ D}<I NXF"J[ K[P pnMUGL ;Z[ZFX ZP_5 GL ;ZBFD6LV[ ;\IMÒT S\5GLVMGM VF U]6MTZ p\R\}  
D}<I VG[ lAG ;\IMÒT S\5GLVMDF\ GLR\}}   D}<I NXF"J[ K[P  TDFD S\5GLVM 5{SL NIRMA DF\  VF 
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U]6MTZ ;F{YL JW] #P#Z H[8,]\ D}<I NXF"J[ K[  VG[ TAC DF\ VF U]6MTZ ;F{YL VMK]] _P*#  H[8,]\ 
D}<I NXF"J[ K[P  ANOVA 5lZ1F6 D]HA l:YZ lD,STMGM ,F\AFUF/GF\ N[JF ;FY[GM U]6MTZ GL 
VeIF;GF ;DIUF/F NZdIFGGL 8[A, lS\DT SZTF U6TZL SZ[,L lS\DT VMKL CMJFYL X}gI 
ptS<5GF cc;M0F V[; S\5GLVMGL l:YZ lD,STMGM ,F\AFUF/GF\ N[JF ;FY[GM U]6MTZ DF\ VeIF;GF 
;DIUF/F NZdIFG SM. O[ZOFZ GYLcc :JLSFZFI K[P HIFZ[ S\5GLVMGL VF\TlZS ;ZBFD6L SZTF 
8[A, lS\DT ZP&* GL ;ZBFD6L V[ U6TZL SZ[,L lS\DT )P_$ VFJTL CMJFYL S\5GLVM JrR[ VF 
U]6MTZDF\ O[ZOFZ YI[, K[ T[D SCL XSFIP ;\IMÒT VG[ lAG ;\IMÒT S\5GLVM DF8[ SZJFDF\ VFJ[, 
cFc 5lZ1F6 D]HA cFc GL U6TZL SZ[,L lS\DT 8[A, lS\DT _PZ) SZTF JW]  VFJTL CMI J{Sl<5S 
ptS<5GF D]HA VF A\G[ 5|SFZGL S\5GLVM JrR[ l:YZ lD,STMGM ,F\AFUF/GF\ N[JF ;FY[GM U]6MTZ 
DF\  O[ZOFZ K[[  T[D SCL XSFIP 
 
)P) D}<I J'lâG]\ lJ`,[QF6 v  TFZ6M   
W\WFSLI V[SDG]\ D}<IF\SG DF8[GF D]bItJ[ A[ bIF,M K[P s!f V[SFpg8L\U bIF, sZf VFlY"S bIF,P 
V[SFpg8L\U bIF, 5|DF6[ W\WFGL V[S RMSS; ;DIGL VFJSDF\YL T[ ;DIUF/F NZlDIFG VFJS D[/JJF SZ[,F 
BRF"VMG[ AFN SZJFYL W\WFDF\ YI[, D}<IJ'lâ HF6L XSFI K[P HIFZ[ VFlY"S D}<IJ'lâGF bIF, VG];FZ V[S 
RMSS; ;DIG[ V\T[ W\WM 5MTFGF X[ZCM<0ZMG[ XSI T[8,]\ H D}<I JQF"GF V\T[ 56 ZC[J]\ HM.V[ VG[ KTF\ 
X[ZCM<0ZMG[ JW]DF\ JW] VFlY"S ,FE VF5JFGM K[P pnMU VG[ ;\RF,SMGF\ SFI"G]\ ;FR} lJ`,[QF6 EVA YL XSI 
AG[ K[P EVA V[ GF6FlSI lG6"IMG[ VFNX" AGFJ[ K[P T[GF 5Z H~ZL V\S]X ZFBL XS[ K[P T[G]\ lJ`,[QF6 SZ[ 
K[P VG[ AFæ N]lGIF ;FY[ ;\A\W ZFBL H~ZL lJUTM 5}ZL 5F0[ K[P 
 V[SFpg8L\U bIF,DF\ W\WFGF D}<IJ'lâGL U6TZL ;DI[ D}0LGL J{Sl<5S 50TZ VG[ W\WFDF\ SZ[, 
D}0LZMSF6GL HMBDGL 50TZG[ SIFZ[I wIFGDF\ ,[T]\ GYLP VFlY"S D}<IJ'lâGM bIF, D}/E}T ZLT[ V[ T5F;[ K[ 
S[ W\WFGM SFI"SFZL GOM W\WFDF\ ZMSFI[,L D}0LGL 50TZ J;],JF ;1FD K[ S[ S[D m T[ 5FK/GM pN[X V[ K[ S[ 
X[ZC<0;[" W\WFDF\ D}0LZMSF6 SZJF DF8[ p9FJ[, HMBDG]\ T[DG[ 5}ZT]\ J/TZ D/L ZC[J]\ HM.V[P VF DF8[ 
S\5GLGM SFI"SFZL GOM C\D[XF W\WFDF\ ZC[, HMBDGF NZ VG[ ZMSFI[, D}0LGL 50TZ SZTF\ JWFZ[ H CMJM 
HM.V[P H[GF 5lZ6FD[ S\5GL 5MTFGF ZMSF6SFZMGL D}0LDF\ BZF VY"DF\ JWFZM SZL X[ZCM<0;"G[ 5MTFGF 5|tI[ 
VFSQFL" XS[P 36L JBT V[J]\ 56 HMJF D?I]\ K[ S[ S\5GLGM GOM ZMSFI[,L D}0L 5Z J/TZ NZ S[ X[ZNL9 SDF6L 
p\RL S[ ;FZL CMI4 5Z\T] T[ H S\5GLGM VFlY"S D}<IJ'lâ GSFZFtDS CMI K[P T[GM :5Q8 VY" V[ YIM S[ VFJL 
S\5GL X[ZCM<0ZMGF ZMSF6GF D}<IDF\ 38F0M SZL ZCL K[P S\5GL 5MTFGL D}0L J[0OL ZCL K[P 
 D}<IJ'lâGL pt5lT J:T] S[ ;[JFGF pt5FNGG[ 5lZ6FD[ S[ T[GF J[5FZGF 5lZ6FD[ J:T] S[ ;[JFGL 
AHFZLI1FDTF4 J5ZFX,l1FTF VG[ :Y/,l1FTFDF\ JWFZM YJFGF 5lZ6FD[ J:T] S[ ;[JF DF8[ BZLNFI[, SFRM 
DF,;FDFG VG[ VgI ;[JFVMGL 50TZ 5Z J:T] S[ ;[JFGF J[RF6GF RMbBF D}<IGM H[ JWFZM ZC[ T[G[ 
D}<IJ'lâGL pt5lT SC[JFDF\ VFJ K[P ALHF VY"DF\ J:T] S[ ;[JFGF J[RF6GL p5HDF\YL VG[ VgI VFJSMDF\YL 
J:T] S[ ;[JFGF\ pt5FNG VY[" J5ZFI[, DF,;FDFGGL 50TZ VG[ VgI ;[JFVMGL 50TZ AFN HTF ZC[TM JWFZM 
V[8,[ D}<IJ'lâP 
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 VCL\ J[RF6GL p5HDF\ J[RF6,1FL S. S. lJlJW AFATMGM ;DFJ[X YFI T[GL :5Q8TF VlGJFI" AG[ 
K[P J[RF6GL p5H V[8,[ J[RFI[, DF,GL J[RF6lS\DT ´ J[RF6J[ZM ´ VgI 0I]8LVM sJ[ZFf DF\YL SlDXG4 
J/TZ4 J8FJ4 J[RF6 DF, 5ZT VG[ :J J5ZFX DF8[ ,LW[, DF, JU[Z[ AFN HTF\ JWTL ZSDP VgI VFJSMDF\ 
V[8,[ S[ 5[-LGL lD,STM JF5ZJFGL ;[JF 5}ZL 5F0JFGF 5lZ6FD[ H[ VFJS D/[ K[P ALHF VY"DF\ ;[JFVMGL 
VFJSMDF\ EF0]\4 J/TZvjIFH4 UF{6 S\5GL TZOYL D/[, l0lJ0g0 VG[ VgI VFJSM JU[Z[GM ;DFJ[X YFI K[P 
 VFJL H ZLT[ J:T] S[ ;[JFGF pt5FNG VY[" J5ZFI[, DF,;FDFGGL 50TZ VG[ VgI ;[JFVMGL 
50TZDF\ S. S. AFATMGM ;DFJ[X YFI K[ T[GL :5Q8TF 56 VlGJFI" K[P J5ZFI[, DF, ;FDFGGL 50TZ 
V[8,[ ACFZYL BZLNJFDF\ VFJ[, SFRF DF,;FDFGGL BZLN 50TZ VG[ VW"T{IFZ DF,;FDFGGL BZLN 50TZP 
VgI ;[JFVMGL BZLN 50TZDF\ V[JL ;[JFVMGL 50TZGM ;DFJ[X YFI K[ S[ ;[JFVMG]\ pt5FNG 5-L S[ S\5GL 
5MT[ SZTL GYL 56 VFJL ;[JFVM ACFZYL BZLNJFDF\ VFJ[P  
 
D}<IJ'lâGM p5IMU 
 D}<IJ'lâGM p5IMU V[8,[ D}<IJ'lâGF ;H"GDF\ v pt5lTDF\ HJFANFZ ;CIMUL 51FSFZM JrR[ 
D}<IJ'lâGL JC[\R6L ;FDFgI ZLT[ D}<IJ'lâGM p5IMU v JC[R6L GLR[ NXF"J[, ;CIMUL 51FSFZM S[ D}<IJ'lâGL 
pt5lTDF\ OF/M VF5TF D]bI 51FM JrR[ SZJFDF\ VFJ[ K[P  s!f SFDNFZM  sZf D}0L 5}ZL 5F0GFZFVM                 
s#f ;ZSFZ 
 
lGZDF S[lDS<; l,lD8[0 
S\5GLV[ JQF" Z__#v_$ DF\ ;F{YL p\RL S], D}<IJ'lâ &!*P!_ SZM0 5|F%T SZ[, K[ VG[ 5lZ6FD[ 
S\5GLG]\ S], D}<IJ'lâ GL 8SFJFZL VF JQF"DF\ #5P!5@ H[8,L ;F{YL p\RL HMJF D/[ K[P VFD ;DU| ZLT[ HMTF 
VF S\5GLG[ S], D}<IJ'lâGL pt5lT JQF" Z__&v_* G[ V5JFN ~5 U6TF S|DXo JWFZM NXF"J[ K[P 
S\5GLDF\ S], D}<IGL pt5lT ;FD[ S], D}<IGM p5IMU 5_@ YL VMKM YIM K[P H[ S\5GL DF8[ T[ 
S\5GLGL ElJQIGL GF6FlSI IMHGF DF8[ ;SFZFtDS AFAT U6L XSFIP S\5GLGL ZFBL D]S[, SDF6LG]\ ;F{YL 
p\RL 8SFJFZL JQF" Z__&v_* DF\ *_P*Z@ HMJF D/[ K[P 5Z\T] T[G]\ SFZ6 VMKM GOM VG[ VMKL HMUJF. K[P 
VF JQF"DF\ S\5GLGM ZFBL D]S[, GOM ;F{YL VMKM DF+ $$P&Z SZM0 K[P VG[ T[GFYL 56 VMKM GOM JQF" 
Z__(v_) DF\ Z)P)* SZM0 K[P VF A\G[ JQFM"DF\ S\5GLV[ jIFH VG[ l0lJ0g0 5FK/ S}, D}<IGF\ VG]S|D[ 
ZZP((@ VG[ Z5P$_@ H[8,L p\RL HMUJF. SZ[,L K[P 
VFD4 S\5GLGL D}<IJ'lâGL VG[ T[GL p5IMULTFGL l:YlT S\5GLGL ;âZ VFlY"S l:YlTG]\ ;}RG SZ[ K 
 
8F8F S[lDS<; l,lD8[0 
VF S\5GLDF\ S], RMbBL VFJSDF\YL S], BR" AFN SZL S], D}<IJ'lâ D[/JJFDF\ VFJL K[P H[ D]HA 
S\5GL VFWFZ JQF" Z__!v_Z GF 5#&P_) SZM0 H[8,L S], D}<IJ'lâ D[/JJFDF\ ;O/ ZCL K[P H[ 8SFJFZLDF\ 
#*P#5@ NXF"JL XSFIP VeIF;GF AFSLGF ;DIUF/FDF\ S], D}<IJ'lâGL ZSD JQF" Z__*v_( ;]WL S|DXo 
JWFZM NXF"J[ K[P HIFZ[ V\lTD A[ JQFM" V[8,[ S[ JQF" Z__(v_) VG[ Z__)v!_DF\ S\5GLGL S], D}<IJ'lâ 
5|SZ6v) o VeIF;GF TFZ6M VG[ ;}RGM 
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38F0FG]\ J,6 NXF"J[ K[P 8SFJFZLGF\ ãlQ8SM6YL HM.V[ TM VgI SM. 56 JQFM"DF\ p\RL D}<IJ'lâ 
D[/JJFDF\;O/ Y. XSL GYLP JQF" Z__(v_)DF\ S\5GLGL S], D}<IJ'lâ ;F{YL GLRL !#P))@ HMJF D/[ K[P 
H[G]\ D]bI SFZ6 S\5GLGF SFRFDF, ;FDFG 5FK/GM V;FWFZ6 BR" K[P 
 S\5GLV[ S], D}<IJ'lâFGF DF+ #!P55@ H[8,L HMUJF. 3;FZF VG[ VGFDT :J~5[ SZ[,L K[P VG[ 
T[G[ 5lZ6FD[ H S\5GLGL jIFHvl0lJ0g0GL SZ[,L R}SJ6L $_P*(@ H[8,L p\RL HMJF D/[ K[P VeIF;GF 
AFSLGF JQFM"DF\ S\5GLV[ 3;FZF VG[ ZFBL D]S[, SDF6LGL 8SFJFZL VFWFZ JQF"GL ;ZBFD6LV[ JWFZM NXF"J[ K[P 
JQF" Z__*v_( DF\ S\5GLV[ 3;FZF VG[ ZFBL D]S[, SDF6LGL 8SFJFZL S], D}<IJ'lâGF 5(P5*@ H[8,L ;F{YL 
p\RL HMJF D/[ K[P VFD4 S\5GLGL D}<IJ'lâGL VG[ T[GL p5IMULTFGL l:YlT HM.V[ TM T[ S\5GLGL ;FZL 
VFlY"S l:YlTG]\ ;}RG SZ[ K[P 
 
W|F\UW|F S[lDS<; JS"; l,lD8[0 
S\5GL ;DU| VeIF;SF/ NZdIFG ;F{YL JW] Z#ZP*( SZM0 H[8,L D}<IJ'lâ D[/JL XSL K[P 
8SFJFZLGF ;\NE"DF\ D}<IJ'lâGL ;F{YL p\RL 8SFJFZL Z__)v!_DF\ ZZP&(@ HMJF D/[ K[P HIFZ[ S\5GLGF 
VFWFZ JQF" Z__!v_Z DF\ S\5GLV[ !)P&&@ H[8,L D}<IJ'lâ 5|F%T SZ[, K[P VeIF;GF AFSLGF ;DIUF/FDF\ 
S\5GLGL D}<IJ'lâ ;Z[ZFX !5@GL VF;5F; HMJF D/[ K[P JQF" Z__$v_5 DF\ S\5GLGM ;F{YL GLRM D}<IJ'lâ 
NZ !ZP*5@ HMJF D/[ K[P   
D}<IJ'lâGF p5IMUDF\ S\5GLV[ 3;FZF VG[ GOFGF VGFDT :J~5[ ZFB[,L ZSDGL DFlCTL HM.V[ TM 
VFWFZ JQF"DF\ S\5GLV[ 3;FZF 5[8[ S], D}<IJ'lâDF\YL ##P5! SZM0GL HMUJF. SZ[,L K[P HIFZ[ VGFDT BFT[ 
,. UI[, GOM !$P_Z SZM0 HMJF D/[ K[P VF A\G[ HMUJF.GL ;\I]ST ZSD JQF" Z__!v_Z DF\ $*P5# 
SZM0 YJF HFI K[P H[ S], D}<IJ'lâ )&P&$ SZM0GL ;ZBFD6LV[ ,UEU 5_@ SCL XSFIP VF H 5|DF6[ 
AFSLGF JQFM"DF\ S\5GLGL S], D}<IJ'lâ GL ;ZBFD6LV[ 3;FZF VG[ VGFDTGL S], 8SFJFZL HM.V[ TM JQF" 
Z__#v_$ G[ s$)P5#@f V5JFN ~5 U6LV[ TM AFSLGF TDFD JQFM"DF\ VF 8SFJFZL VFWFZ JQF"GL 
;ZBFD6LV[ GLRL HMJF D/[ K[P S\5GLV[ JQF" Z__Zv_# DF\ 3;FZF VG[ VGFDT :J~5[ ;F{YL VMKL 
HMUJF. SZ[,L K[P 5lZ6FD[ S], D}<IJ'lâ (5P!( SZM0GL ;FD[ DF+ Z)P## SZM0 HMJF D/[ K[P 5lZ6FD 
:J~5[ JQF" Z__Zv_# DF\ ZFBL D]S[, SDF6LGL 8SFJFZL ;F{YL GLRL #$P$#@ HMJF D/[ K[P 
 VFD4 S\5GLGL D}<IJ'lâGL VG[ T[GL p5IMULTFGL l:YlT S\5GLGL 9LS 9LS VFlY"S l:YlTG]\ ;]RG SZ[ 
K[P  
 
U]HZFT C[JL S[lDS<; l,lD8[0 
S\5GLDF\ S], VFJSDF\YL p5ZMST NXF"J[, BR" AFN SZL S], D}<IJ'lâ D[/JJFDF\ VFJ[,L K[P H[ 
D]HA VFWFZ JQF"DF\ S\5GLGL S], D}<IJ'lâ !#*P5# SZM0 HMJF D/[ K[P HIFZ[ Z__Zv_# VG[ Z__#v_$ 
DF\ S\5GLGF BR"GL ZSD JWTF D}<IJ'lâDF\ YM0M 38F0M HM. XSFI K[P tIFZAFN JQF" Z__$v_5 YL 
VeIF;GF V\lTD JQF" Z__)v!_ ;]WL S], D}<IJ'lâ VFWFZ JQF"GL ;ZBFD6LV[ JWFZ[ HMJF D/[ K[P JQF" 
Z__&v_*DF\ S\5GLGL S], D}<IJ'lâ #*$P!) SZM0 VG[ JQF" Z__)v!_DF\ S], D}<IJ'lâ ;F{YL JWFZ[ 
5|SZ6v) o VeIF;GF TFZ6M VG[ ;}RGM 
 
265 
#*(P)5 SZM0 HMJF D/[ K[P VeIF;GF V\lTD RFZ JQF"DF\ S\5GLGL S], D}<IJ'lâ ;Z[ZFX #5_ SZM0GL 
VF;5F; HM. XSFI K[P S\5GLDF\ S], D}<IJ'lâGL 8SFJFZL HM.V[ TM T[ ;Z[ZFX Z)@ H[8,L HM. XSFI K[P 
VeIF;GF ;DIUF/F NZdIFGGL 3;FZF VG[ VGFDTGL ;F{YL p\RL HMUJF. K[P VFlY"S ãlQ8SM6YL 
HM.V[ TM VeIF;GF\ V\lTD RFZ JQFM"DF\ jIFH VG[ BR"GL p\RL R}SJ6L CMJF KTF 56 S\5GL 3;FZF VG[ 
VGFDTGL HMUJF. SZJFDF\ ;O/ ZCL K[P H[ S\5GLGL ElJQIGL GF6FSLI IMHGF ;O/ AGFJJFDF\ DNN~5 
Y. XS[ K[P 
 
T]lTSMZLG V,S,L VG[ S[lDS<; l,lD8[0 
S\5GLV[ S], RMbBL VFJS DF\YL BR" T5F;LV[ TM VFWFZJQF"DF\ S\5GLGF S], BRF" RMbBL VFJSGF 
DF+ (ZP!#@ K[P 5lZ6FD :J~5 S\5GLGL S], D}<IJ'lâ DF+ !*P(*@ H[8,L HM. XSFI K[P VeIF;GF 
TDFD JQFM"DF\ S\5GLV[ SZ[,F BR"G]\ 5|DF6 B]A JWFZ[ HMJF D/[ K[P T[DF\ 56 BF; SZLG[ JQF" Z__(v_) VG[ 
Z__)v!_DF\ S\5GLV[ S], RMbBL VFJS SZTF 56 JWFZ[ BR" SZ[,] HM. XSFI K[P H[G[ 5lZ6FD[ VF A\G[ 
JQFM"DF\ S\5GLG]\ S], D}<IJ'lâG]\ G}SXFG v5P$&@ VG[ v(#P5&@ H[8,] GSFZFtDS 5lZ6FD NXF"J[ K[P VF A\G[ 
JQFM"DF\ S\5GLGF BR"GL 8SFJFZL !_5P$&@ VG[ !(#P5&@ HM. XSFI K[P VG[ T[G[ 5lZ6FD[ VF A\G[ JQFM"DF\ 
S\5GLDF\ G}SXFGL pNEJTL HM. XSFI K[P 
S\5GLGL D}<IJ'lâGL p5IMULTF  HM.V[ TM VFWFZ JQF" Z__!v_Z DF\ S\5GLV[ SD"RFZL J[TG 
5FK/ ,UEU &ZP($@ H[8,M BR" SZ[, K[P H[ 5KLGF A[ JQFM"DF\ 38LG[ #*P&_@ VG[ #(P&(@ HMJF D/[ 
K[P 5Z\T] JQF" Z__$v_5 DF\ OZLYL S\5GLGF J[TG BR"DF\ )(P!(@ H[8,L p\RL 8SFJFZL NXF"J[ K[P JQF" 
Z__(v_) VG[ JQF" Z__)v!_DF\ S\5GLV[ J[TG 5FK/ SZ[, BR" D}<I G}SXFGGL ;FD[ v!5*)P#(@ VG[ 
v!ZZPZ!@ 5|DF6 NXF"J[ K[P 
 VF S\5GLV[ VeIF;GF TDFD JQFM"DF\ SZJ[ZF :J~5[ R}SJ[,L ZSDGL DFlCTL 5|F%T GYLP VG[ V5JFN 
~5 JQFM"DF\ lO|gh A[lGOL8 8[1FGL GÒJL ZSD R}SJ[,L HMJF D/[ K[P 5lZ6FD :J~5 T[GL VF\S0FSLI DFlCTL 
5|F%T G CMI ;ZBFD6L SZJL XSI GYLP 
 S\5GLV[ VeIF;GF TDFD JQFM"DF\ D[/J[, GOFGL DFlCTL T5F;LV[ TM JQF" Z__&v_*DF\ V[S DF+ 
JBT S\5GLV[ #P5# SZM0 GOM 5|F%T SZ[, K[P HIFZ[ VeIF;GF AFSLGF TDFD JQFM"DF\ S\5GLG]\ GF6FSLI 
5lZ6FD GSFZFtDS D}<I V[8,[ S[ G]SXFGL VG[ T[GL p5IMULTFGL l:YlT S\5GLGL GA/L VFlY"S l:YlTG]\ 
;}RG SZ[ K[P 
 
)P!_ ;}RGM 
s!f J[RF6 5|J'lT U]6MTZ HMTF T[ :5Q8 lGN"X YFI K[ S[ lAG ;\IMÒT YI[,L ;M0F V[; S\5GLVMV[ 
5MTFGL 5|J'lTVMGM lJ:TFZ SZJM HM.V[P 
sZf l:YZ lD,ST O[ZAN,L V[8,[ S[ pnMUGF ZMSF6GL p5IMULTFGM DF\5N\0 HMTF TAC, GHCL VG[ 
NIRMA V[ U]6MTZDF\ wIFG VF5J]\ ZC]\P 
5|SZ6v) o VeIF;GF TFZ6M VG[ ;}RGM 
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s#f 5|JFCL lD,STGL §lQ8=V[ HMTF lGZDF VG[ D.C.W. GL l:YTL B]A H ;FZL K[P 5Z\T] T[G]\ SFZ6 
T[DG]\ :8MSDF\ JWFZ[ 50T] ZMSF6 NX"GLI K[P 
s$f TAC 5MTFGL pt5FNG 50TZ 38F0JF 5|ItG SZJM H~ZL K[P T[G]\ SFZ6 SNFR SD"RFZL 50TZGM 
JWFZ[ 50T] EFZ6 TYF J[RF6 VG[ JCLJ8L BR"G]\ EFZ6 K[P 
s5f TAC V[ 5MTFGM SFI"SFZL GOM JWFZJF 5|ItG SZJM HM.V[ V[8,[ S[ 5ZM1F BR" 5Z V\S]X ZFBJM 
H~ZL K[P TNp5ZF\T T[GL ZMSFI[,L D]0L 5Z J/TZGM BZ 56 GLRM H6FI K[P T[ V\U[ ;\RF,SMV[ 
lD,STMG]\ 5]GoD}<IF\SG H[JL 5|lS|IF CFY WZJL HM.V[P 
s&f D.C.W. NIRMA VG[ TAC V[ GOFSFZSTF V\U[ ,F\AFUF/FG]\ VFIMHG SZJ]\ H~ZL K[P 
s*f ;\IMHG YI[,L S\5GLVMGL GOFSFZSTF lAG ;\IMÒT S\5GLVM SZTF JWFZ[ K[P 
s(f ;\IMHG YI[,L S\5GLVMG[ 5MTFGL SFI"XL, D]0L 5Z lGI+\6 ZFBL 5|J'lT SZJL HM.V[P 
s)f TAC V[ 5MTFGF ,F\AFUF/FGF N[JF 5Z lGI+6 ZFBJ]\ H~ZL K[P S[D S[ T[ 5FTFGF jIFHGF BR" 
H[8,M 56 GOM SZJF JQFM"DF\ V;D"Y K[P 
s!_f DFl,SLGF E\0M/GL §Q8=LV[ lAG ;\IMÒT V[SDM ;\IMÒT V[SDM SZTF GA/F N[BFI K[P 
s!!f D}<I J'lwWGL §Q8=LV[ lGZDF S[lDS<; l,lD8[0[ SD"RFZL DF8[ D}<I J'lwW JW] SZJF wIFG VF5J]\ 
HM.V[P 
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